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1, INTRODUCTION

Fasciae present problems of such profound interest
that no excuse is necessary in submitting a thesis on so
absorbing & subjeet, Bland Sutton (4) and others have
ghown that the higher the evolutionary plane of the
animal, the more complex become the fibrous structures
gsuch as fascial planes and ligaments. Ilioreover reptiles
and amphibia shoéw little in the way of fasciae or inter-
muscﬁlar gepta, In man these structures reach a high
development and much has been learnt of human morpnology
by their study. Blliot Smith, Zuckerkamdl, Proust,
Schwalbe, Denonvilliers, Kirmisson and others have, by
their investigations, solved many of the riddles presented
vy the pelviec fascial layers, It remains for others to
glucidate with equal clearness the fasciae elsewhere,  THis
work is an attempt to enable the superficial fasciae of
the lower abdomen and perineum to be better understood and
to show that important surgical conditions such as ectopia
testis may be explained on purely anatomical grounds,

The investigation embodied in this paper was
instigated by a purely fortuitous circumstance. Reading
one of the surgical periodicals, the writer met with an
anatomical statement which seemed qulte incorrect, On
examnining certain cadavers, it was found that the remark
in question was partiaslly true. In pursuing the subject

further it was found to be of such surpassing interest and
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practical importance thatﬁit wos decided to make it the
_gubject of this thesis,

The article referred to shove was written by Cari
Goodwin Burdiék 1,2 8and Bradley L. Coley M,D, of
New York end is entitied #Abnormal descent of the Testicle!
(2)F

As their article will be quoted from extensively, the
writer would like %o pay tribute here to their careful
anatomical observetions and surgical deductions. Though
disagreeing with many of their findings, they_have vet
pointed the way for these researches end the writer is
sccordingly grateful to them,

Among other things they say "To gain a clear
understsnding of maldescent of the testicle, it is essential
to appreciate the anatomy of the superficial fascia of the
kower abdomen and groin, Thig consists ef two layers
the superficisl stratum called Camper's fascia and the
deeper, Scarpa's. fascia, The fermer passesg downward in
front of the spermetic cord and becomeg centinueus with
the dartes of the anterior part of the scroﬁum. The latter,
Scarpa's fascia, descends internally over the pubis and
fuses with Colles' fascia of the perineum, laterally it
passes over Poupart's ligament end becomes continuous with
the faseia lata of the thigh and is also attached along
the ramil 0f the-ischium and pubig X X X X X X X X X X X X X
X X XX Pagsing one's fingers between the two layvers

{ie . Camper and Scarpa ) they easily enter the scrotum; but,

/inserting
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-inserﬁing them behind the posterior layer they enter a

I space of loose tissue which at first may give one the &

. impression of being in the upper part of the scrotum,
while actually the fingers are in the loose areolar tissue
of the upper and inner thigh," It was this last sentence
which was referred to as instigating this inquiry, It
will be noticed that the writers? consider Scarpa's fascia
pasées behind the spermatic cord or maldescent occurs,

It will also be seen that this description differs

entirely from the usual account of the fascias as given
in anatomy text books, So striking is the passage that
the opinion of surgeons in this City was solicited about
it They agreed with the present author that Burdick and
Coley were mistaken, The first specimen examinéd in the
dissecting room showed a large fascial process behind the
cord, waich process was found to be a part of Scarpa's fascia-

The anatomy of the fesecial planes of the scrotum and
lower abdominal wall was therefore investigated. The
writer has taught anatomy for ten years, and must candidly
state that the fasciae in question have never been
thoroughly understood by him, e hss considered tham
ag unpleasant to teach sbout and avoided the matter as
much as possible, The impression he has received from
other teachers leads him to conclude that they dislike
the subject just as much, It would seem that these
connective tissue sheets are ill understood generally,

80 much so that a congress of learned and famous

/enatomists
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én&tbmiata; whilst relagating Morgagni, Schwalbe, Zuekerkand],
Wrisberg, énd.others te the reslms of history, had sufficient
respect for this fascise to leave them &as they were, dignified
‘ﬁy the names of Camper, Scarpa end Colles, The subject of
-éctopia testie is obscure ané.not-m@bl understood, and it id
also of great surgicel and ecoﬁomic importance, tnything
which rendere its etiology less obscure is neceaeavilv oL S
lmportant It 13 hoped to show in the fellowing pages that
ana;omicsl facts may go far to exﬁlaln the gituation if not
the cauae of the egtoplc testicle, Twenty cadavers were
examined. Pifteen were asdult. These were all natives
(Kafirs)  five were neﬁ vorn or foetuses of five months and
G%ér. ‘ These were Luroyean. “issections and injections
of red laad.were the methoas used ﬁé the suthor is ahwioua
te submit tbls~tﬁesls in tlme for the November graoustlon
ceremony, the work wasg confined to males, Entirely different
factors cbtain here to those in thﬁ female, in whom the &
fagcise are of scant praotlcal imporuance.

It ig hoped to pursue thls asPect of thé feaeécch at
=5 later dete, |

The relaxions of 40 normal testes have therefore been
exemined together with the fasciae and perines, qubJecta
of all ages were used, from young feetuses to o0ld men of 8¢,

Age in no way effects the findings which are common to all
malesg, In fact the fascial layers and pouches are better
marked in new born infants, It has been considered proper
to deal seriatim with the various snatomical sfructures

investigated, Subsequently the clinical and surgical
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bearings of the anatomical findings will be discussed,

2.  ANATOMY

DEVALOPMENT

The scrotum is formed during the 4th month by the external
genital folds which form the labia majora in the female,
(Keith 27),

Nature of fasciae

About the end of the third week of development, when the
limb buds have appeared, the mesoblastic cells of the limbs
and body wall become grouped to form the bones (paraxial
mesoblast ), muscle plates, walls of vessels and sheaths of
nerves, The cells having become differentiated, numerous
cells are left over which form the basis in which the
specialized cells and groups of cells are packed and
ensheathed, This undifferentiated mesoblast forms the
fégial system of the body. From thé.nature of its
development, obviously the connective tissue system of the
body, which forms fasciae and septa, must form a continuous
sponge work of sheaths, each being in continuity with that
of every surrounding structure, In view of the nature of
the development of fasciae, it is entirely arbitrary to
speak of the fasciae of Camper,Scarpa and Colles as
separate entities, They form one continuous sheet with
some little difference here and there which has led to

this profusion of nshes,

Ihe fascia of Camper

e ey



Fascia of Gmper—

arpas fascia.-

Fia.1(a). From Cunningham ¢od/fed) to show the layers
of the region of the groin. Note fhe lymph -vas-
cular layer which lies befween the Fasciae of

Camper and Scarpa al the groin.

Scarpas fascias
Fundiform <|_
ligament.

Dartos — —
muscle.

Fig.1(b). From Cunningham, fo show the atfachment of
Scarpa’s fascia to the inguinal ligament and
anferior superior iliac spine . Nore that Scarpabs
fascia sends a process behind the cord.
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The fascia of Camper:-

The description of”this:léyef of Eupérfiéial fagcia as
given in text books of aﬁatomy admitsgof 1ittle additioh.

Camper's fascia is that portioﬁ of the subcutaneous
fat in relation to & vériable part df'ﬁhé lower abdominal
wall, which is bounded on i#s deep sugfdée by a well
marked membranﬁou§ cpﬁdensa§ion. It_ié“continuous-above
and below with the geﬁéra1 éubqntantha'fat, but over penis
and scrotum is replacéd'ﬁj.ﬁnatripad muscle, Retween
Camper and Scarpa iié"thé.éﬁpérficial arteries and veins
such éé fhé'éﬁpérficial'Ciréumflex'iliac, the superficial
inferior epigastiic and the superficial external pudendal
vessels, also the lymph glands of the groin, which latter
atructures never transgress the inguinal ligement.

The best account of the relation of this layer to that

ofwScarpa is that which the writer neard Professor vwright
of the London Hospital give in 1919, He stated that these
fasciae were inseparable over the lower abdomen except with
the edge of a knife, He aptly compared them to a layer of
surgeon's lint, that is to say one layer in reality, the
rough surface veing Camper and the smooth surface being the
membranous layer of Scarpa, ihis description exactly fits
the fasciase over the lower abdomen, but over the base of the
thigh they are easily separable because of the lymph -vascular
interposition, That a cleavage plane ekista here is of

moment surgically in relation to the upward path frequently

/taken



Fundiform
ligament.
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Fi62().From Testur, showing on seckion, the scrofal

dartos and relation of fundiform ligament to
Hhe penile roof and septum of fhe scrofum.

"~ | Fundiform

Penis~~ ligament.

Fia2(b)The root of the penis, From the side, showing
how half the Fundiform ligament courses over
the side of the penis fowards the scrolal septum.

(After Tostut)
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teken by a femoral hernia. (Figure. 1A )e

7#& Professor then went on to say that such a

condensation occurred elsewhere in the body:=
{a) the fascia transversalis being merely an
external condensation of the extra peritoneal
fat.
(b) the capsule of Gerota; this being an internal
condensation of the perirenal fat and ascribable
ta the effect of the pulsation of the kidney.

The dartos "tunic®

This is described by Cray (22) as follows:=
" In the male Cemper's fascia is continued over the penis
and outer surface of the spermatic cord to the scrotum,
where it helps to form the dartos; as it passes to the
scrotum it changes its characteristics becoming thin,
destitute of adipose tissue and of a pale reddish colour;
in the scrotum it acquires some involuntary muscular
fibres and forms the dartos tunic, From the scrotum
it may be traced backwards into continuity with the
superficial fascia of the perineum," This account agrees
with that of other British text books, The French
anatomists secemed to have realised more thoroughly that
this muscle is in reality very large and extensivd and
not the vestigial structure it is usually considered
to be in English speaking countries, ( Fig, 24 ).
The_present research has shown that the muscle
sometimes forms & complete investment for penis and

scrotum,
/display ed
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Displayed in & new born male child one is astounded by
the extent of this musecle, ( Fig. 3 ).

Penile dartos muscle :=

It commences at the pubic aspect of the root of the
penis as a definite layer of reddish muscle which blends
here with Camper and fundiformlligament, It extends
in longitudinally arranged muscle fibres to the very tip
of the'prépﬁqe-and invests the entire projecting portion
of the penis,

The scrotal dartos muscie

At the region of the third inguinal ring (vide infra)
the yellow fascia of Camper suddenly changes to the red
dartos, The tr&nsition:is sudden and remarkable and well
shown in figure 3 taken from an actﬁél dissection, The
muscle completely invests the testis and its coverings
except where the cord eﬁtefﬁ. -éii is big and powerful,
its fibres are generally directéd verticelly in the long
axis of the testis, The fibres arise from the skin on
one side and are inserted into the septum of the scrotum
or the layer of the fascia of Collee which covers the
testis, Many of the fibres extend right round the
longest circumference of the testis, The observer was
profoundly amazed on first displaying the structure
shown in figure 3, That it possesses an important
supporting function cannot be questioned, There are
two layers of dartos in the scrotal septum, one from

sach testicular compartment, In the adult one usually

/sees
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seées an incomplete layer of pinkish fibres irregularly
gcattered over the testis, The dartds muscle can often
be displayed over the adult penis, It is not usually
looked for here, The muscle supports the testis and
gscrotum as a hammock and wrinkles the skin over the
scrotum, This account applies to the dartos muscle
and not to the subjacent membranous layer of superficial
fascia, The dartos is in series with Camper's fascia and
the subcutaneous fat on the perineum and bears the same
relation to the subjacent fascia which Camper does to
Scarpa, The simile of surgeon's lint is still applicable
to the two layers of superficial fascia over penis and scrotum
The dartos has as its deep relation a thick strong
membranous sheet of fascia continuous with the fascia of
Colles below and that of Scarpa above, It will be shown
later that this fascia is in all respects similar to the
fascia of Colles rather than to that of Scarpa and should
be included as a part of the former, although all three are
continuous with each other, It should be emphasized that
this is an entirely different structure to the dartos
muscle despite their intimate relation and blending, and
the term vdartos tunic® should be understood to represent
two important penile and testicular coverings, the outer
muscular, the inner membranous,

The fascia of Scarpsa

This ﬁhyer will be considered in great detsil as it is one

of the most important structures investigated in the research,

h i
The account given of it in different standard text books

/of




(10)

of anatomy and surgical anatomy are so similar that
comparing or contrasting is unnecessary, The main
pointe about the fascia as classically described are as
follows :=

Towards the lower part of the abdomen the panniculus
adiposus developes & deep membranous stratum containing
much elastic tissue, It is a relic of the elastic tunic
of the lower animals such as the horse, In the region
of the pubis it is carried continuously downwards over the
spermatic cords, the penis and scrotum, into the perineum
where it becomes continuous with the fascia of Colles, which
is attached on each side to the corresponding body and
ramus of the pubis, on the lateral side of the spermatic
cord in the region of the groin, Scarpa's fascia ends
immediately distal to the inguinal ligament by blending with
the fascia lata of the thigh., ( Fig.1p ).

According to Burdick and Coley (7) the testis and cord
pass down into the scrotum in front of the fascia of Scarpa
and behind that of Camper i.e, between the two layers of
superficial fascia, This is entirely contrary to all
aceepted anatomical teaching, The following description
is based on the writer's researches:e

Sir William Turner on being asked by a student where the
sympathetic began, frightened him out of his wits by
roaring in his deep voice," the sympathetic begins nowhere.,",

Something of the same sort may be said of the fascis of
3carpa, The upper limit shades so gredually into the

/subcutaneous
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subcutancous fat, that one cannot say exactly where it
starts., It is certainly most variable in its extent
upwarde znd the degree of its development. Sometimes
it mey be traced well above the umbilicus, Laterally it
disappears in & similar fashion in the region of the
loinsg,

In colour it is bluish or grey &end in well covered
specimens and babies its fibres may be seen separated by
much fat and fibrous tissue, In these characters it
differs from the fascia of Colleg which is whniter, thicker
end hes no fat, The fascia over the penis end scrotum
in series with thestfesciae conforms to the description
of Colles fascia and should he so called.

Scarpa's fascis may be said to extend:-
(1), medially, to fuse with the fundiform ligament of the
penis,
(2)s a). Distslly,to the neighbourhood of the root of the
penig, where it fuses with the fascia of Colles,
b), to the third inguinal ring, where it fuses with
Colles,
¢). to the fascia late end pubic bone as will be described,
The fascia has no relation to penis and scrotum other than
above described unless Colles' fascia be considered merely
as a name for a part of Ccarpa's,
Over the lower lines alba it blends with & mass of
tissue, the fundiform ligament, which binds Scarpa to the

lines &lba, so that there is a septum here between right

and left halves of the fascia. %
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It has no attachment Rtothe suspensory ligsment of
the penis,

Relations and atlachments of Scarpa's fascis st the root

of the thigh.

The research discloses surprising facts of much practical
importance in connection with ectopia testis,
The attachments here are .-
1. TLateral attachments,
2. lledial attachuents, (a) direct
{b) reflected

Lateral attechments.

The arrangement is simple in the outer half. Here
the fascia blends with the fascia late & little below
the outer half of the inguinal ligament, Guite as
often it blends with the fascia lata actually where fthe latter
meets the inguinal ligament.- Plg. 1B. Frequently the_most'
lateral attachment is to fascia lata at anterior superior
iliac spine, This point is of some importance in connection
with the position of the superficial inguinsl ectopi€ testis,

In the inner half of its attachment at the root of the

thigh, the fascia has:=-

ledial attachments:-,

1, direct
2. reflected,
Direct: -
The fascia is atteched just below the inguinal ligament

"in the region of the femoral vessels; its attachmenty then

/descends



Fic4. A diagram to show the relakion of the atfached and reflected

portions of Scarpas fascia o the fossa ovalis . In A and s the
fascia is atfached lower laferally than in ¢ and D . Nore how

in Aandc the ligament of Scarpa holds the attached border
A. B
Ligament of S{J,/arpa
with ?Lf:pe;rﬁélal
Inguinal g-’ 055
\ ehjnd 1t

. (( A
s (==
G

Reflected proces
of Scarpa

nearer the pubic fubercle than in ®andD . In these latfer no
ligament of Scarpa exists and the attachment of Scarpa to
the Fascia lafa is therefore lower ,and it crosses the fossa ov-
alis af a lower level than in Aandc. X is the spot where
altached border of Scarpa meets the bony attachment of Colles.

-
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degcends obliquely from the fascia lats to a point

on the ischio-pubic ramus about 24% to 3" below the

pubic spine, Along this line it blends with the fascia
lata, Its attachment therefore crosses the femoral vessles
the adductor longus, and ends at the ramus on the gwecilid
expansion, The line of attechment crosses the fossa ovelis,
‘The manner of crosging is veriable, It may cross the upper
or lower part of the fossa and obviously influences the
relstions ¢f a femerasl hernia, This point will be
elaborated later, [ Fig, 4 ).

It will be seen that the line of fusion of the inner
pertiong of the direct attachment of the fascis of Scarpa
with the fsscfgfts much below that glven in the text books,

The inner helf of the fascia is stated to be attached
to the inner helf of the inguinal lngament (25) wheress
its line of fusion is often a varlable diatance below
this point, The fascial attachméﬂt descends about 1% to
14" below and lateral to the pubic spine, The great
importance «of this will be pointed out later, There is
therefore frequently an area aWove this fascial attacihment
where 2% of the adductor longus tendon may bélpalpated.

Injections under Colles' fascia in the perineum show

this as defined above to be correct. (Fig. 5 ).

Reflected sttachments
What Burdick and Coley call the deep layer of the
superficial fascis (Scarpa) of the lower abdomen, the

Jwriter



FiG.5.

Drawing faken from a recently dead body in which
an injeckion under pressure has been made under
the fascia of Colles in the sctrofum. Note delimitation
of injection material af roofs of thighs. A ligature
limifs the upward spread.
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writer ventures to call the reflected attachment of the
fagscia of Scarpsa, Just a8 some fibres of the parietal
layer of pelvic fascia end at the ischio pubic ramus, while
octhers cross the pubic arch to form the superior layer
of the uvrogenital diaphragm, so while some of the fibres
gain a direct attachment to the fadefa lata as indicated
above, many of its fibres take a reflected course scross
the fascia lata, snd while some are lost in the fascia,
others blend with Poupart's ligament, others sweep across
to fuse with the ligaments on the front of the body ef
the pubis, and still others pass in over the adductors and
are atteched to the pubie ramus. It will be seen that
thege fibres of Scarps pess down on the anteriocr abdominal
wall to the line of the direct attachment and then bend
sharply inwards towards the pubis, If this part of the
fascia is to be called the posterior layer, it must be
distinetly understood that by the anterior layer is meant
the fascies of Scarpe pessing down from the anterior abdominal
wall and not the fascis of Camper ag Purdick and Coley intend,
It is of great importance to observe that the fasciculi
of the reflecled attachments are directed horizontally for
the most part, This reflected grocess while slways
presenting the same attachments differs in the appearance
of its anterior surface, This difference is probably of
profound importance in the etiology of ectopia testis.
IYPE 1,
The reflected fibres sweep across to the pubis in a

smooth unbroken line snd the esnterior surface of the process

is flat and even, /Tvpe
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Fascia of Scarpa
winding round to
back of cord.

Fia.6. A dissection from Quain showing
fascia of Scarpa.  Note the fascia
winding Yo fhe back of rhe cord.
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In this variety a fadciculus of the reflected
attachment forms a definite ligament with an upper
border which is usually horizqgta;_but semetimes curved
with its concavity upwéfaé gﬁ& 6ﬂfﬁé§&ﬂ.' Behind ‘this
border there_iela depression Whiéh gsometimes forms =
definite fosss, which fosea is immediately below the

outer part'of'the external abdominal ring,

Whﬁrq“iﬁis ligament ( for simplicity cal;ed Scarpa's
ligament ),.meeta the direct attachment;,thereéia formed
an acute angle the sharpness of which is rounded Eff_by-
certain arcuate fibres. Immediately abo#e-this_aﬁgiei
the ilioinguinal nerve pierces the fascia 6f §carpé .
usually as one Bdmetimeg a8 two trunks, Théf%éry
greatest interest attaéﬁes_to this arrangement 9?_?h3a
reflected process of Scarpa, The 1igam§ﬁtﬂeﬁtehds.
horizontally to fuse with the ligamentsFSh;the symphysis.Jia

out of ﬁwenty gubjects this ligamenfaﬁas_fbups strong -
and weli ﬁarked and forming a definife ridge in twenty six
gases.'i In eight cases the arrangemené.of the reflected
attachuent was smooth and even. In the remﬁining gix
the ligament was rather membranous énd formed & well marked
edge about 1/2" below the upper border of the body of the
pubis, ' In three bodies type 1. was seen on one ‘side -and
type 2.°'0on’'the other, This is an important observation,

/1%
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.It was ﬂu;ther oﬁserved that a strongaligament on
one side was sometimes associated with,a m9mbranous one
on the other side ( zdlbadie§7ené§$?'tﬁg.region to be
examined in 40 cases ). Greﬁﬁ{i@ébftgﬁce is attached
to the fact, that.in the case'offnéwhﬁofn babies and
foetuses examlned in this investlgation tne reflected
process of bcarpa was tjp& 2, 1n coufarmaﬁlon. This
shows tnat ﬁhe ligament is preaent in ths ?oetua and does

not developb in 1a;“;alife 28 the result of such factor

ag strain or WELgih === or the pull of the testlcle.
It is further to be noted that there was a definite
dimple behind the 1igament in auch young subaecta. In

8 flve months foetus this ligament wag big, very suron

and . oilatera¢ Wlbﬂ a defini te. recess henind. it ﬁ Aii this

lndlcates that it is not a development of post uterine 1ifel,
It is of vast and far reaching importance to notlce that
the reflucted attachment of the fascia of Sc&rpa-is behind

tne_sPermatlc cord, Though faint and poorly marked ab

 times, in most cases there is a strona process o? Scarpa

behind the nord. This is contrarv-to 411 accepted
anatomical doctrines, Though no”Wnerﬂ referred to in
anatomical books, ?eference_to_F gures 6 & 7 will show
that the artists h¢ who faiuhfully &eolcteﬁ disections )
passing behind the cord. uredlﬁ for this observation

mist go to Burdick and Coley, Who however are wrong in

/the



' Deep layer of superficial fascia.
Spine of Pubis.  \ _
Spermatic cord.  \ \ Posterior layer of fascia.

/

F165.89. From Burdick and Coley. Note thal whaf they call the
“posterior layer of fascia” meaning Scarfa’s fascia, is In realily the
ligament of Scarpa,and what they call the anterior layer of fascia
meaning Camper is Scarpa’s Fascia proper. The scissors have
been pushed down Hirough the Floor of the superficial inquinal
fossa and are in the cellular Hssue af the roof of the thigh.

. Posterior layer of fascia.
Anferior layer of fascia.
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the interp.i'?g-ta“!-ilioﬁ' the'}r":'pl.aé.'é :'bn blaats ::_-?igq;‘e 8 vorrowed
from Burdick and uOle'S article, showé ﬁhﬂ Yigament formed
by the refluoted atuacﬂment of Scarpa with the,cord
pagsing arterior to: it This is correct“ The author

has never found the precise arvan;emewt of the ligament

which thsy figure, algo they do nat-ahoy'-;e;angle of

fusion of the 1igament with the d&rect'd ;cﬁﬁent of Scarpa,

The Bcissors are in the pouch behiad the 1ioament and
in Figure 9 are ghown in the areolar tissue over the
adductors, Thay point out that anytn;ng pushed down behind
the ligament would seem to enter the upper part of the
gerotum, but in reality enters the root of the thigh

between tne 1igamsnt and the faacza lata over the adductors,

T

They also noint out that it is impossible for anything
entering here to enter the perineum, Bntire agreement
is nxpressbd with this, It must bhe poiﬁtéd out however,

that only by the uge of cone;derable force or a sharp

1nstr;nent can a passage be made@ éhﬁ L;;hﬂ ligament- In-
all the casges examlned wnere this poucb or ligement existed
there wag faund to be a atroﬂg faaclal floor to the recess,
This ;1oor is 1¢'c:armed by the reflected attachmeat of the
fascia of Scarpa, It is in view of these facts that the
assumpﬂicn;&ade byiBurdick and Col&y_that in‘erural ectopia
the testis passes down behind tﬁisﬂféﬁcié, must be considered
untenable, In Figure 10a they shoﬁ the attachment of the

fasciae of Qp;lgs and Scarpsa to the pubic ranus stating that

/2



Superficial fascia

of perineum. Colles fastia. Posterior layer of fascia
TR altached to descending ramus.

~ \

—IN
Descending ramus.

F1g10{a).From Burdick and Coley. Fordescription see text.

/SKE n
Dorsal vein of penis. < _subfascial dorsal vein
= < of penis.
c—Dorsalis penis artery.

Fig.10(b). A ransverse section of the penis at its middle fo
show ifs coverings. Note the deep fascia of penis.
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a testis under the layer of_fascia joining the ramus

on the reader's right cannot possibly enter the perineunm,
Phis is agreed, They do not show the direct attachment
of the fascia of Scarpa, and f?om the drawing it would
seem that the layer they calllﬁ the posterior layer of
fagcia? is the fascia lata of the thigh, The reflscted
layer in thls situation has=z. axu¢lcr ettachment to the:
pubis “ﬂlch the faeclﬂ 1ate hos and is superfﬂclal to
it ' _

Figure . 4 ; shows ‘typel. 2nd type 2,

srrengenents of the reflected faédig as“f0und"1ﬁfthis

Tr

regearch,

,qttaehmgﬁ;plﬁ | %ply'conééx towéﬁ_§ thé;pubicfg§jne.




Superficial transverse

herineal muscle.

\
..: \
\

Fic.11. Quains plafe of the perineal region. No frace of a deep fascia is seen.
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This layer, as usually described, is confiNed to the
perinewn, where it is attached to the ischio-pubic rami
and the base of the uragenital diaphragm, Fige 11
Cunningham (10 ) states ( conforming to all other descriptions)
thaet towards the front of the perineum, the fascia of Colles
is continuous with the Dartos tissue of the scrotum and
that in ite turn i1s continuous more anterioriy with:the
fascia of Bcarpa. He gtates further that the bony attachment
of Colles is prolonged upwards ag it becomes continuous
with the fascia of Scarpa along the front: of the symphysis
on each side, Tor reasons given above the writer considers
the fascia of Coilea to extend over the scrotum and penis
deepito the dartos muscle,
Continuing, Cunningham states that the superficial
.ipouch of the perineum is open above across the front of
the symphysis pubis where its cavity is continuous with
the areolar tissue filled interval between the superficial
and deep fascia of the anterior wall of the abdomen,
Anteriorly the fascia of Colles passes over the scrotum,
penis and spermatic cords to the anterior aspect of the
abdomen where it becomes continuous with the fascia of
Scarpa, Note that Cunningham here definitely states
that the fascia of Colles covers the genitals, The
pogsterior scrotal vessels and nerves are lmmediately
deep to this fascia, 4 more or less well developed

septum dips down from the fascia of Colles to the inferior

/aspect
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aspect of the bulb of the urethra,
The refcarches have shown some vVery impdrtant differences
in the attachments of the fascia as described above and
by other anatomists, The fascia will be described as
consisting off two ﬁortions;
{1)., the general investingziayer,;_
(2). the falciform process, - '
though this division is to some extent arbitrary, it is
of great significance and véiuable for descéiptive purposes,

(1). The general investing leyer:

From its netherzattachment to the base of the urogenital
diaphragm the fascla extends up immediately under the
subcutaneous tissﬁe_forming_the lower wall of the
superficial perineal pouch,

Along a horizontal line a short distance above the
head of the epidiﬁymis, the fascia is folded back on
itself forming a well marked even ridge when the testis
is dependent.( The perineo-scrotal reduplication), This
ridge bounds the entrance to the cavity for the testis in
front and the superficial pouch of the perineum behind., Fig. 12

The spermatic cord with its three coverings from the
anterior abdominal wali lies anterior to this ridge to

S pEAMATIA :
which the external fascia is attached, In the 5 months
foetus the scrotum is the size of a pea and not dependent,

yet there is a definite cavity in it farthe testis to occupy

/when



Penile darfos muscle. Fascia of Scarpa.

/ FasCi '
\\ il oF Compan, / /Deep fascia of penis.

v R AR Fascia of Colles.

Perineo-scrofal \" Panniculus adiposus.
reduplication of \
Colles fascia. Scrofal dartos muscle.

Fic12. Longitudinal section (diagramatic) fo show fascial
Coverings and relations of penis and scrofum. The dotfed
black line shows theform of the scrotal pouch in the foetus
before the Festis has enteredir. Note that in the adult the

e perineo-scrofal reduplication forms an acufe anale whereas
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' when it descends, and the reduplication of Colles" fascia
thoug A%, even ridge z8 in the adult yet forms & definite
shelf which the testis must cross (Pig 2. ). Next 'the
fascia of Colles'" is reflected over the testicle and up on
to the anterior aspect of the cord/ be&oming con+inuous with
the fascia of Scarpa at the third ingulnal rlng and jo;nlns
laterally with the faaaéﬁ of Sc&rpa where it naases down to
its direct attachment to the_faacda.;ata. The E”OJeCtil“
Portion“bf'thé'Peniéhféiinvea%ed wﬁtﬁ-a cOm@lete sheath of

Célles' fascla as far as the. base of thﬂ glcrs. On or in

this sheath lie; v he superfﬁciﬁl.éaraal vein of the penis

and underneath uhe'fascla a ?1brous stratum separatba it from

the dorsal vessels and nervea. Figﬁre 10b On the ventral

aspect of the penia there is é septum binding the fascia of

Colles to the fibrous 1nvestment of the corpus cavernosum
ursthrae, The fascia of Colles covera the nrojectile portion
of the penis exac»ly as ‘a finger stall open at both ends
covers a finger. Figure 12. :;?- .

Where the suspenaory ligament jozns the penis the fascia

of Colles presents - different relations in the gdult and

the young. chlld in the adult the fascia is'fused With the

fibrous nenile coat beneath i» in the form of & Tlng round

the organ, In the child the fascis of Colles is not vound

down on its deep gurface, but fuses with the fundiform ligament

of the penis, the two meetin9 at a right dngle and there

is a passage ;or fluid to



The two halves ofthe
/Funleorm ligamenf
Camper’s fascia. |wh|ch are separared

= \\R\K by ;

) angled union of
Fascia of Colles on penis. Fundiform ligament
with penile parf of
Colles fascia.

Fig13. Dissection in @ new born child fo show right
angled fasion of penile Colles fascia with Fund?Form
ligament — see arrow passing under the union. A
route for fluid on penis (under Colles) fo anterior
abdominal wal\. (much entorged).
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Fi¢14@) The Fossa ovalis (Ham Greys Analomy,)

Fig.14(b). From an
old edition of Morriss
Anatomy, London 1893,
showing the bony atfach-
ment of the fascia of
Colles fothe conjoined
ramus. Compare with
Frazers figure . The 4B~
condition in this piclure /¥
aqrees with the Findings £ il
In this research. /7
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to reach the anterior abdominel wall when it passes
upwards from under the penile portion of the fascia of
colles fa3.In the adult it is questionable whether this
can happen unless the fluid be under sufficient tension
to break through the layer of connective tiasﬁe which
binds Colles to the underlying fibrous et_ra’cu.m Jjuwet in
front of the suspensory ligament. If in the child
the fusion of Colles with the fundiform iigament I
be lifted or divided, the suspensory ligament will be
seen unattadhéd to either of the former layers.Fig.j14
Pagsing from penis and cord to anterior abdominal wall
the fascia of Colles fuses with the fascia ﬁf Scarpa,
Stress must be laid on the fact that the fascia of
Colies which is superficial to the scrotal vessels and
nerves and penile vessels and nerves is perfwrated in
numerous places by small cutaneous branches of these,

The falciform process:

The attachment of Colles' fascia to the conjoined
ramus is not confined to the lower part of this bone,
but extends upwards nearly to the inferior aspect of
the symphysis, This is represented accurately in
Figure, 14b which is reproduced from an old edition
of liorris' Anatomy (1893), Figures, 15 & 16 from
Fraser's " Human Skeleton v (1914), show but a small
vony attachﬁent for the fascia, This attachment forms
a complete septum between perineum and thigh for half the

/distance



FIG515,16. Taken
from Frazers anat-
omy of the human skel-

eton” showing the extent ‘ //
of bony atfachment of / <4
Colles fascia fo Fhe =
ischio-pubic ramus. 77

\ \ Z Attachment of Colles

J7 fastia to ischio-pubic
w4 ramus.

—
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distance from the base of the uro-genital diaphragm

to the pubie tubercle, /bove the mid podnt the fascia

of Golles‘sends a peculiar falciform process upwards

to the region of the symphysis and this falciform process
is the only structure ( when the testis with its coverings
have been removed ) intervenihg between the upper part

of the superficial perineal gouch_and.the area &t the root
of the thigh above the direct attachment of Scarpa's
faécia. This process foms therefore not a partition
between the two areas.but merely a ridge, This falciform
process continues the 1line of attachment of Colles to the
pubic ramus, which it ;eaweé‘ﬁefoié reaching the angle of

the pubic arch tq'cross the body of the pubis and to

J
blend with the iigamegts of the front of the pﬁhiqland
particularly with the éitaiﬁai ObiiqBé apoﬁeuroais with

the fibres of which it isibften directly continuous.

Figure., 17 This fasciculus of Colles is often

composed of strong ligamentous fibres which seem by their

size to have a supporting function as a sling for the

scrotum, This faleiform process is firmly bound by its
anterior edge to the externallspermatic fascia covering

the cord. Vhen this is removed by careful dissection

it becomes a free edge. The writer has been much lmpressed
by the cOnstancy of this fascial process and by its apparently
important function in regard to both the support of the

scerotum and ectopia testis. It is this fascial process

/which



Scarpas fastia -

p |
Falciform process ////
of Co\\es,\ /,

.f

reduplicafion i\ | el ‘
of Colles. L\ 1 Scarpas fascia
AR A T going Yo s
-+ direct atiachment

Crural pouch.

“Superficial perineal
pouch.

Scrotal pouch.

FI@17 Dissection in an adulk. Nofe the absence of 3
ligament of Scarpa. Note the Falciform process of

Colles, and the Crural, superficial perineal and Scro'al
pouches.  The dotted red line shows fthe third

inquinal ring of the funnel shape with anterior wall
removed.



which bounds the tunnel from the duperficial perineal
pouch to the anterior abdominal wall.pnsfhe outer side,
If the testis and cord with externsl spermatic fasvia
be removed it will at Sbnce beSseenithat the Faleiform
procesgs forms & raised ridgs:betweeh the superficial
perineal pouch and'theicﬁmﬁartment at the root of the
thigh betﬁeén'thafféécia of Scarpa and-the fascia lata
(covered of courée by the.reflected;procesa of the fascia

of Scarpa ), The direct attachment 9f Jcarpa resches

end fuses with the fagcia of Colles at the pubic ramus

just below theﬁpoiﬁtwfyhexéﬁ%hs'aﬁtachgﬁ margin of Colles

_gives off the falciform process. It will be apparent

‘on referring taﬂ%ﬁeﬁfllust:atidns of dissedtions shown

here, that there-iéﬁa well marked pouch between the
fascia of Colles and the diréct attachment of the fascis
of SCar?a'where they fuse at the pubic ramus, This is

the crural or femoral pouch, Rigure. iy It is

vemarkable how frequently the falciform process can be

ﬁraced into the external oblique, fendinous fibres
of this muscle may be seen passing down into this process
df Colles, Is it possible that the testis receives one
of its main sliﬁgs b;:insertion of external oblique into
the fascia of ﬁblles 2

'fThe falciform process was found particularly strong,
well developed, and forming a definite ridge on both sides

in & new bvorn child. Yotice that the thin sickle shaped

edge forms but a very faint ridge above and & high

ore /prominent
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Superficial inquinal fossa.

\

Scarpa’s ligament.

\ ‘
\Cc{rd turhed up. / /SuSpensor ligament of
\

aal f
£ L= ey

Scarpa’ fascia.
’l | Falciform process of Colles fascia.

/
Part of fascia lata disclosed by removing
reflected process of Scarpa’s fascia.

Fig.19. Dissection of an adulf. Note how a process of fascia
fafa may be mistaken for falciform process of Colles when
the reflected process of Scarpa is removed,
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prominént one in its lower part, Figure 18

It would therefore be negotiated with ease above, but with '
great difficulty below, Notice also.tha$ this process

is not apparent until the attachments of the external
spermatic fascia have been separated from it, though
arching fibres may be seen on eiﬁosing the envelopes of

the testis.snd epord from their 1atera1 aapect The
arching fibres w111 he aeen alase to the oubic ‘ramus
gaining an attaohmant to this bone. -$he disaection to
expose the orocess :eoulres meticulous care in its

Der;ormance or else the ref 1ected nroceas of the fascila

of Scarpa andg h&v‘?écia lata over'the adductor Tanius:

)

may be torn through, in Wﬂichfdﬁ'

:thé sheath of the

adductor longus Wi :je exposed and the ;fbrea ‘of the

fagecia 1&ta going to:the body of uh~ bubis which have

a longitudinal dlrectlon, may bejmlatak”;.

falciform edge. Tnpweve;pongf ci gpga& fibrea"@hﬁn
théy“Will be seen to coﬁtiﬁﬁéfdﬁﬁﬁ'thélfhigh and not £o
fuse With the fascial6f Colles, Pigure 19
Iin one exceoulonal case certain fibres of the fascia of
Scarpa were seen to cross the lower part of the falciform #
edge, passing down to gain an attachment to the testicular
aspsct of P SEEEE1 06 0B 1h4 unveloplng the “serotum,
This was not found in any other case, b So greatlj daid

this falc1form jroc%sa %%% author tnat it wag, thought of the

first 1mJorLance to exam1ne foxr it in

J/foetuses.



Gubernaculum Superficial inquinal fossa.
. \

Root of pen'ls\ \\ \ Ligament of Scarpa.

\ ]
Ralciform process S
kgt XJ//

/ﬂ-"
1

7 @Z/ﬁgg}ed Process

/ f."f . .' C’arpa.

Superficial perineal
pouch.

Perineo-scrotal reduplicalion.;
(Gerotum cof swery). -~

Fla.20. Dissection, in a five months foetus, of the left side
of the scrofum and deeper parts. Note falciform
process of Colles, gubernaculum, ligament of Scarpa,
and superficial inquinal fossa.  The perineo-scrotal
reduplication and Cruraland superficial perineal
pouches are shown. (uh enbirgeq)
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at an age preceding the descent of the testis, The result of
these dissections was further proof of the existence

and function of the ledge. in the five months foetus

ghown, Tigure 20 the falciform process was seen

to form & definite vertical ridge separating perineum from
erural region, It conformed exactly in miniature to

the state in the adult and was better seen because the

tegtis with its coverings had not descended to obscure

the process,. This part of Colles fascia appears to be
relatively stronger in the late foetus or early new born
child; Once again the strength and definition of the
structure at so early an age would seem to bespeak for it

some importent funection, . 5

(6). The deep fascia of the perineum:

Reference to any text book of human anatomy discloses
the fact both in the text and in the illustrations of
the perineal region,that on the removal of the fascia
of Colles the muscles of the superficial pouch are
exposed, some areolar tissue intervening , FFigure, 11
The author has repeatedly found that it is necessary to
remove anotner {%yer of fascia before coming on to the
muscles, In this research this fascia has been found
present in all cases, differing congiderably in its
development, At times the muscles are seen shining
through it, but frequently it is very dense, strong and
aponeurotic,
ATTACHMENTS 3

It blends behind the superficial transverse perineal

/musicle

.——



; of Colles fascia.
24

perineum.

Fig.21. Dissection showing deep fascia of penis and
perineum from below with red lead injecfion
beneath if.
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muscle with the fascia of Colles and the uro -=genital
diaphragnm, It is attached at the sides to the ischio=
pubic ramus and extends on to the penis where it is
continuous withthfffbroﬁs-tunic of that organ, sometimes
called the deep faacia of tne penls. It therefore forms
the first line of reslstance rhich will be met by any
extravasation of fluld deep 0 1t=- -Near its base
posteriorly it is sometlmea perforated by the medizl and
lateral poaterior scrotal nerves, Like the ?ascla of
Colles 1t 15 perforated by small vessela 1n’numerous
places,;fmlnggpgipng”Qf;a red 1eag}solut;on made under
the €% - extehdﬁoﬁﬁﬁﬁ %he'sideSIOf the penis,  The
faacia con?lnes the 1ngection except where 1t is nerforaued
by veaaels and nerves, in which case it oozes out along
the se 5tructures 1nto the ares, JuBu deep to Collee fagcia,
It ig: bound down in the middle line on its muscular

aspect to form a median septum, ; ?he author has called

this leyer the deep fascis of the perineum. It is shown

in Figures, 21 & 22

The fandiform ligament of the penis:

Morriss (29) describee this structure as arising
from the linea alba and Scarpa's fascia just above the
pukic symphysis, It forms & broad elastic band (super=
ficial ausPensory 11gdment of the penis ) which sends a
Faacxculus on each 91de of the organ, Below the penis

these fasciculi re-unite; Testut and others state that

/after



Red injection under deep Suspensory ligament.
fascia of penis. :

l\ } \
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7 Fundiform ligament.
|
Cord.

Cuff of Colles fascia.

Fla22. A dissection showing how fundiform ligament
divides and reaches scrotal septum. Note deep
fascia of penis seen from above with red lead
underneath it.
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&fter this resunion the ligament continues deown inﬁo the
septum of the scrotum, Figure. 22 & bThe fundiform ligament
has no sttachment to the suspensory ligament of the penis,
They are éntirely geparate structures, It is a large
band of fibrdus and elastic tissue firmly attached to the
lower two or three inches of the linesz élba and the
external oblique aponelrosis, Some fibres'of.the external
eblique end in it, The fascia of Colleé, the Fascla
of Scarpsa, and some f1hres of the penile dartos fuse with
it; In the young chlld it is of congiderable exteht zand
thicknesﬁ. There is no difflculty in trecing it round
the sides of the penis as a broad band or in showing how
it enters the scrotal septum below,. Figure.gl?zThe relatively
great size of this structurehin very young bables is so
striking that the relations of the ligament were examined

with particular care, A discovery of great importance was

made , In a five months foetus the ligament was exceptionally

broad and strong considering the diminutive size of the
speéimen. The ligament was 88 thick and as 1ong ag the
penis, but the point of greatest interest was the finding
of & well marked foega in relation to the ligament. This
existed only on the ©right side and was bounded below by
the doreum of the penis, anteriorly by the fundiform
lfgament which formed e shelf whicda projected laterslly
for 1/8n, posteriorly by the ligaments on the front of the
pubis, and mediélly by the fundiform ligament extending

/down
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éheath_forma a stronz ligament immediately below and

to the outer side of the subcutansous inguinal ring, and
also bounds the third inguinal ring just above its lateral
margin, Pigure 29

The coveting§ of testis and coxrd:

Only those derived from the abdominal wall will be
referred to here, These are =
(i) The external spermatic fascia,
(ii) The crem&ster_and fascisa,
iiii] The internal spermatic or infundibuliform fascia,

The external spermatic fascia:

This layer is & prolongation of the éxternal oblique

aponeurosis which is evaginated by the tunica vaginalis

Cin its'prolépaé from the peritoneum, Usually described

a8 a thin fascisl layer subserving the function of

ensheathing testis and cord, these researches amply demonstraté

a much more active aﬁd important function for this
aponeurosis, TFigures 23 & 28 show what would seem -
to be a counstant finding, |

Siwong ligamentous fibres pass from the externai
oblique in the néighhourhbod of the external ring which
zain é strong attachment to the fascié of Scarpa néar the
egternal ring. Steongly marked in the adult they ave
disproportionately larger and more powerful in the foetus
and the new born, These ligaments may be looked on as
separatey fibres of the external spermatic fascia, and they
gserve the important office of holding

/the
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The sﬁperficial fagclia close to the external ring, and

of directing the structures passing down from ggbdomen to
testis, This is made clear ﬁy the next figure !figure 21p
waich shows in é young foetus these fibres binding the
superfi01al faacia to the external oblique at & stage
preceding the descent of tae 5unernaculu4 This 13.

8 surprlsln? finding and indicates an important Functlon
for these 11gaments,

A8 the thrtd 1ngu1na1 ring lS lmmedlatelf-helow the
external 1nggina1 ring it w1lllbe under3uooa that the
ligeaments which are éttéoﬁed to the anterior margin of the
third ringntwhich margin is movable ) served to hold the
orifiée uplﬁowgrds the o@ening_in the external oblique,
and aléb_ho%& the third.ring open}fso that the descending
structurss, having négotiated the sbdominal wall, prolapse
directly into the ganln hole ,

These 11gamenta apparently precede the evagination
of the external ohlique as shown by Figure 3kb ;

The external spermatic fascia proper i§ firmly attached
in thé wnole of its extent to the surrounding coverings
on its circumference, Therefore it attaches to the fasciae
of Scarpa and Colles and also to the falciform progess of
Colles and the reduplication of this layer at the junction

of scrotunm

/and
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and perineun, Anyone who has tried to deliver the
testis at operation without first dividing its coverings
will realise how firmly the external spermatic fasciza

is attached throughout its course, This layer may

be considered an important sling holding up the scrotum

through the extarnal oblique above on the one hand and

the testis 'moves sggfgaéIQ It'ds this
fagcia whidh?is'fh i1 1iculfY3in défining the exact

relations of the f gC

4";_-

The cremaster: .

This interesting mu yhich arises in the angle between
the lower border of th e and Poupart's
ligament , is- iﬂséfﬁea ubercle, its fibres

forming loops which d“

ig and cord, John
Hunter (23), ao justly

to science, 901nted out 

serve gg important a fuﬂé%fﬁn-iﬁ'anlmals with testes
normally abdominal, as in those whose testes become scrotal,
He could not define this function, though he pointed out
that in-the_former casea the nuscle. achndg_behind the

peritomeum to attach to the testis, . In animals with

8€rotal testes it# supports-these organs and by the degree

/its



Fiaa4. Spalteholtz’s Figure showing
the cremaster ‘muscle exposed
on rhe right side.
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its contraction determines whether the testes rest in

-the serotum or higher, In children its excitability

frequently causes mistakes in diagnosis, as the testis
may be pulled temporarily into the inguinal cenal.

Hunter &léo pointed out that this muscle is muqh
hypertrophied in people with a hydroeelé of the tunica
vaginalis teﬂtis, . .

A wrong_impreﬁsion of the sizé ofi the muscle is
often obtained at dperation where only & small part of t
it ié exposed, It then appears to be represented by
a few diacrété muscle fibres; Vhen fully exposed in
the post mortem or diaseﬁting room it is seen to be
a large muscle, Figure, 24

Internal spermatic fascise:

Little will be said about this layer, except to
point out that it is laminated aﬁd two or.more 1ayéfé
may be dévided bef;re the structuresit encloses are
exposed,

This was firet pointed out to the writer by Professor
DR Ds Wilkie; | .

The slings of the scrotum:

By the ldberality with which nature has aupplied the
scrotum with supperting bands and ligements, it would
elmost seem as if a far seeing Providence were providing
so profuse a system of supports to prevent undue seagging

-

gshould the séhgpm have more to sustain than the testis,

/This
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This occasion arises often enough whether the cause be a
rupturé, a collection of fluid,a granulorga, or &
tumouny,

These slings are derived entirely from the superficial
fascia assisted by the external oblique,

(1), The serotal dartos Dby its continuity with

Camper's fascia end the manner in which this muwscle
surrounds the scrotal part of Colles! fascia, acts as
& muscular hammock,

(i), Scarpa's fascia holds up the scrotum by means of :-

(a). Its fusion with Colles in the region of
the third ring.
(b ) The divect attachment of Scarpa to Colles where
they meet at the pubic ramus.,
(¢ ) The occasional fasciculus of the reflected
attechment of Scarpas === iw Tigsrss
&= described above,
(d)  The fundiform ligament which is an important
= support. for the septum of the scrotum,
(iii)  Colles fascia:
The falciferm process acts as & strong
ligament suspending the fascia of Colles from the pubis
and anterior abdominal wsall,

(iv) The external obligue :

(a2) The ligeaments binding this muscle to the
fageis of Scarps at the third ring.
(b) The ligeamentous fibres of the external

/oblique
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oblique which pass down into the falciform process
of the fascia of Colles,

(¢) The very strong support supplied to the
gerotum by the diffuse manner in which the
external Spermatic fescia fuses with the fascis
of Scarpa, the fascia of Colles, and its
falcifoun ﬁroceas? ;

Anatomical pouches mormally found in the genitsl region:

One of the foremost resulis of thiés igvestigcation
has heen the discovery of certain pouches, detailed here -
under, which the auﬁnor thiNks te be of profound interest
and practical significance,

The aupeff?eial perineal éough is known to everyone,

Burdick and Colley say thét " hy inserting the-
fingers behind the posterior 1aye¥-of the superficial
fescia { the fingers actuslly passing behind the_if&%ﬁent
of Scarpe, as has been indicatéé.;%;;éa?ﬁhey'anieriéi
space of loose tissue Whioh-gives the impression éf beiﬂg_
in the scrotum, while ectually the fingers are in the .
loose areclar tissue of the upper and inner thigh." These
remarks are applied to the normsl cadaver, This is the
only reference made in the kiterature to a recess which
might misdirect the testis in its descent. It hee bheen
peinted out above. that therdis sometimes, in fact in

about 50Z of cases, & more or less well defined pouch

/in.



Sueerﬁcial inguinal fossa

cord furned up. // TReflected process of Scarpa.

v

/
Scarpas fascia.

T
S

| ; /’ 7% Scrolal pouch.
\Superficial perineal pouch.

Ocarpas ligament. l|
Free edge of Colles.

Crural pouch.

Fie.25. Dissection in an adulk showing superficial perineal,

crural, scrofal and superficial inquinal pouches also
Scarpas ligament and the Ralciform process of Colles.
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in this situetion,

There are in znd ebout the genital region five pouches
Three of these are always present, one lis freguently present,
aﬁd the remsining one haes only ﬁeen found in & five months
foetus .

(1) The pubic pouth,

(i1 ) The superficisl inguinal pouch,
(iii ) The crural or femoral pouch,
(fv) The perineal pouch,

(v) The scretsl,
The pubic pouch:

This was found on one side in a dissection of a five months

foetus, It is shellow and lies just to one side of the
mid line over the pubic bone. TFigure 3ls,
Bogndéries:

Anteriorly: A projecting shelf of the fundiform ligament

and laterel to thet Scarps's fascia, This shelf caused s
projection much like that formed by the periteneum which forms
the anterior well of the para-duadenal fossa, and which

contains the inferior mesenteric vein in its free edgs,

Posteriorly:
The ligaments on the front of the pubis and

the externsl oblique.

liedielly : The fundiform ligament,.

Latervally:
The feses wee open, and the external

abdominal ring lies close to the open wall of the fossa
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fosga,

Superioriy:

the fossa tapers to a point where the fundiform
ligament meéts the linea alba,

Inferiorly:
The dbrsal surface of the root of the penis, 1t
ig in this situation that the fundiform ligament
blends with: the fascia of Colles,

The Superfic¢ial inguinal pouch:

inis recess was found in twenty-six out of forty cases,
It may exist oni one side ‘and not on the other, ' 1t may be
well marked on one side and slightly on the opposite side,
It may be well developed or sbsent on both sides, 1t canm
only exist when: a fasciculus: of the reflected attachment
of Scarpa's fascia forms & definite ligament (Scarpa's
ligament ), It has been shown above that this ligament
usually has a horizontsl upper border, though it is sometimes
curhed with its concavity upwards and outwards. The: fibres
of this ligament blend with the tissue on the_front of the
pubis, the border fading awey about half an inch from the
mid line, The length of the ridge is about an inch Iff
well marked, but is often less. It may be membranous or =iro
strong and ligamentous,

It was well marked in the subjects examined before or

Just after birfh, giving the impression that the fowtal
development exceeded that in the adult. The fossa is shewn

in Figures ¥,19,20,31la,3le, It is situated below and also

latersl te the pubic /spine
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in this situation,

There are in snd sbout the gemnital region five pouches
Three of thesé axe always present, one is frequehtly present,
aﬁd.the remaining one has only 5een found in & five months
fcetus; : j :

(1) The pubic pauveh,

(ii) The superficial inguinal pouch,
(iii) The crursl or femoral pouch,
(fv) 0The perineal pouch,

Folv) e goretal,

The _'Ql__}_l.‘_b_é__c pouch :

This was found on one side in a dissection of a five months

qutug, ~ It is sheallow and lies just to one side of the
mi&.lﬁﬁe évgr'the pubic bone ., FTigure 3ls,

susariss: | .

Anteriorly : A projecting sheldl of the fundifomm 1ligament

ahd lateral to that Scarps's fascisa, This shelf caused &
projection much like thet formed by the periteneum which forms
the anterior wall of the para-duadenal fossa; and which

contéins the inferior mesenteric vein in its free edge,

Posteriorly: : .
: The ligaments on the front of the publs and

the externsl oblique,

ledielly: = The fundiform ligament.

Laterslly:
The fosea was open, and the external

abdominal ring lies close to the open wall of the fossa



Mird inguinal ring.
\
\ PeﬂecFed process of Scarpas

g ot 1 5 fascia.
—= .( /} . ‘.E:) é =
F AR\

Scarpa’s fascia.

,Zi Cord.

I Falciform process.
/) ;}Crural pouch.
"""":*%_\_Superfi cial perineal

R pouch.
1\ Perineo- scrotal
: & reduplicafion.

— Scrotal pouch.

Fle2b. A dissection from the side showing.
the third inquinal ring as seen from be-
low . Note falciform process of Colles and

nerineo-scrofal reduplication. Also pouches.
(see Lext).
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This floor forms & strong fibrous aree through which. '

nothing can pass without cutting or violence, The

fact is sgain stressed that no case has yet been

geen by the writer where the finger could be passed

tehind the ligament through the ﬁloor of the fossa

unless grea£ violence was used, An easy way

behind the ligament, which Burdick and Coley found,

has never been found during this researchy

Although an instrument pushed through the floor of

the fogsa passes to the root of the thigh and not

to the perineum, as pointed out by Burdick and

‘ Coley, the writer cannot conceive that a mis-directed

testicle could pass through the floor of the fossa,
Superiorly: The pouwch is open upwards as well as ontwards,

It may present the appearance of a small slit or

of quite’a wide orifice,. The important point

is that just above the fossa is found the pubic

tubercle, The external #@nguinal ring, and the

medial end of the inguinal ligawent,  This fossa

like the pubic one is situated immediately bhehind

the deep Yayer of the superficial fascia of tﬁe

anterior abdominal wall,

the crural or femoral pouch:

e

iy &

i

The position of this is difficulkt to describe
in words but immedistely apparent in the drawings
taken from the actual gspecimens, Tigures o5 & 26

/it
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It is remarkably constant in relation, structurs and

gituation.

It was noted above that the direct attachument

of Scarps's fascia in the thigh Bassed down with an

obiiique trend inwards to meet the iachio#pubic ramus and

the fascia of Colles! at a point ;ust below the origin of

the falciform process Ifrom the_g

i ‘0f Colles!', This

voint being sbout three inches or less from_mﬁé-pubiC'

tubercle,

Boundaries :

Anteriorly:

Postefiorly:

Medielly:

Laterally:

Superiocrly

It is exactly here ﬁhatgﬁﬁégpﬁhéh lies.

.{The fascia.of Scarpa'cominv down as the:
ffﬁdeep 1ayer of supexf icial fascia to uhe 1nner
:ﬁend of its dlrect attachment

The lower most reflected fibres of Scaraa

going to the ramue and courding/over the fascia

lata where it covers the expaﬁsion of origin

~of the gracilis,

=fi;mhé;fascia?hff@ﬁﬂiéa’i%hbre it forms the snetr

anterior wall of the outer part of the

superficial perineal Doucn, Note, particularly
that only this fascia seﬁarat S tnﬁ fossa from

this perineal compattment,

The angle between. the direct and reflected

attachments of Scarpa, Z

The fossa is open abéveiinto5the wide area

boundéﬁ médially'byfthézfalciform edge ®f Colles
and leterally by the direct attachment

/of
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/ Third inquinal ring.

fibres From fundiform ligament
entering Scarpas fascia.

Fia27 Dissection in an adult. Note the third
inquinal ring, the superficial inquinal
foesa with post ligament of Scarpa.
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of Scarpein its inner oblique part. The
pouch may be likéﬁéd to the apex of a V,
Scarpa's and Colles' attachments just
described forming the limbs of the V, The
open kimbs of the V would direct inte the apex-

anything descending from above,

The perinesal pouch:

It is unnecessary to go into detail about this space

IS
by whichhintended the uniiversally recognised superficial

perineal pouch,

Boundaries :

Anteriorly:

Posteriorly:

lledially:

Laterally:

Inferiorly:

the fescia of Colles, which in the uﬁper part
of the pouch is reduplicétad to form the

shelf which le#de into the scrotal pouch,

the deep fascia of the perineum covering the
superficial perineal muscles and perforated by
certain scrotal ﬁessels.or nerves,

the septum dividing the pouch into two so

that any solid structure entering this pouch
frﬁm above, necessarily lies to one side of
the mid line,

The fascia of Colles below, and its falciform

~edge above, which latter separates thies pouch

from the crural one,
the pouch emds by the fusion of Colles' fascia
with the deep fascia of the perineum anid the

uro -genital diaphragm, /
Superiorly



Superiorly: the pouch is open towards the anterior
abdominal wall, by & cansl which traverses
the third inguinal ring,

Contents : poaterior scrotal vessels and gerves, perimeal
branch of the posterior cutaneous nerve of
the thigh, and fat,.

The scrotal pouch:

This is the actual cavity containing the testis,
nissections of foetuses before the guberhaculum has descended
show the pouch to_exiset at Ehis early date .igure 3la
It is unnecessary te go into detail about the scrotal
pouch, except to point out that its posgterior wall just
ebove the head of the epididymiaturns sharply back on
itself to form the inferior boundary of the superficial
perineal pouch, i.e, the faécia of Colles, and that
here is situated an even ridge dividing homotel and
perineal pouches. In front of the ridgeﬁis scrotal
pouch, behind it ie superficial perineal pouch, In the
adult with the body erect, the angle formed by the
meetingsof perineal and scrotel portion of Colles'
fascia is acute, in the foetus where the scrotum is not
dependent, they form a right angle. Pigure 19

An observation of the first importaﬁce majh be made
in concluding this paragraph, Notice that the crural,
scrotal, snd perineal pouches are all constent, lie

/very
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very close together, and that two ridgeé'namely, the
falciform process of Colles, and the.perineo-gcrotsal
reduplication of Colles are responsible for the
formation of the Fossae. |

This is well shown in dissections ot all ages.,
see figures, 20, 25, 26 I

The third inguinszl ring:

The testis in the course of its hazf%@ous journey,
from the posterior abdominal wall to its scrotal
destindtiqn,;must first negetiate the narrow defile
formediﬁy the inguinal caneal; thig stage safely
completed, it must cross & small strip of no men's
land and tien pass through a. gateway whloh gives
adnittance to the acrotum; Thia gateway the author

has ventured to call the third inguinal ring.,

Paseging reference has been made to-this'orifiee in
the foregoing. If-is aituated‘immediatety fo one side
of the mid line dnd.half to one 1nch helow the horizontal
level of the upper worder of the body of the pubis and
the external inguinsl ring in the a@ult. In the foetus
it is immediately bhelow these structures,

& definite ring exists only &tn those cases where the
reflected process of Scarpa‘'s feséia forms a well marked
ligament, When this is zbsent the outer boundsry of

he ring is necessarily missing, gifing tﬁé'oPening 8
funnel shape, The entrance of the scrotum ﬁfésants

/there fare



Exfernal oblique aponeurosis

| Ligaments binding
’ External oblique Fo
| Scarpa® fascia.

The ligament of Scarpa

Fundiform  ligament. | going behind the cord.

=
Scarpa’s fascia,

—

////Superficial inguinal
/| fossa.

Fig2s. Dissection 0\"‘ a newborn child , enlarged. Note
the left cord disappearing into the third inquinal ring. A
well marked ligment of Scarpa and superficial inquinal
fossa are seen on the \eft side. Observe the ligamenfs

binding exrernal oblique fo Scarpa in fhe region of the
third ring. |
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very close together, and that two ridgéétnamely, the
falciform process of Colles, and the.perineo-scrotal
reduplication of Colles are responsible for the
formation of the fossae. et

This is well shown in dissections qi#&ii ages,
See figures. 20, 25, 26 |

The third inguinal ring:

The testis in the course of its‘hazf%?ous journey,
from the posterior abdominal wall to its scrotal
destination,_muat first negotiate the narrow defile
formed.ﬁy the inguinal canal; this stege safely
completed, it must croes & small strip of no men's
land and ¢! en pasgs through a gateway whlch gives
aduittance to the acrotum, This gateway the author :

has ventured to call the third inguinal ring.

Passing reference has been made to-this‘orifiCe”in

the foregoing. It is situated 1mmed1atety to one side

of the mid line and half to one 1nehﬁhelow the horizontal

level of the upper border of the body'éf the pubis and
the external inguinsl flng in the adult. In the Toetus
it is immediately below these structures,

& definite ring exists only in those cases where the
reflected procese of Scarpa's fesdéia forms a well marked
ligament, When this is zbsent the outer boundary of
the ring ig neceésarily missing, gi#iﬁé ﬁﬁé“oPening a
funnel shape, The entrance of the scrotum ﬁfeé@nts

/thers fore.



Fie29. Students dissection showing a false
ring which 1s not the third inquinal ring.

Ilio-inquinal nerve.

|, Cord.

1-False ring

Scarpa’s fascia.
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off by arcuate fibres, Immediately abhove this
engle is the ilio-inguinzsl nerve, which heightens
the lateral boundary of the opening, & small

gep intervehing between nerve aMd orifice,

Particular attention is directed to the fact that
this opening is not seen immediately superficial fascia
is éaiséd frém-anterior abdominal wall, s is done in
herhia operations. Like the externél inguinal ring,
this one-is.only apparent when the externsl spermatic
fasciﬁ is removed. Tow this fascia is sattached
.fairly éenerally to the circumference of the ring
particularly in front, though but slightly.behind.

The ligaments whicﬁﬁgxterngl obligue gives to Scarpa's
fagscis (described sbove ) are attached to the anterior
mergin-of the ring, holding it up towards the opening
in external oblique.Figures 25,28, 31b onig is
eépebially noticeable in babies and foetuses, 'Obvibusly
these beands serve to hold dpen the orifice as well as
to hold it up towards the externsl ring. Figure 29
is an sctyal drawing from a'diséecting room subject
in which the superficial fascia had been thrown dgwn by
the dissectors workiﬁg in that region, Though & strong
ligawent is seen behind the cord and s well marked third
ring exists) it-i9 not the ring shown in the picture, The
external spermatic fascia has been torn from the external
ring, but is attached to the third ring below, and it is

/this
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this attachment which shows &8s & ring in the drawing,
This of course is an artefact and 1s reproduced here
to.peint.out how an error may ariae_in defining the ring,
If now the external spermatic fascia be separated
the . third ring will come into view,
Surface marking .. e G
_This opening is representeé¢ in the. adult by a
hgﬁizqnta@ line drawn outwards from the middle line for
1" =13" at a level 3/4" below the pubic tubercle,

Clinically:

A‘finger:invaginating the scrotum to feél the externsl
ring, passes through the third“ring, the boundaries of
which may be defined thug:=-

Hedialiﬁ is root of the penis and suspensory ligament,
and laterally the ligement of Scarpa or the "gutters
BllUdon to. FUPhc cord is ortien 1iive in tRinTRUAELECE
jf}éﬁ'péiﬁétiﬁg the neck of fhe'écfb%ﬁm=ciinically;'ﬁhe
soTt Eilky skin of this structure will be found o cﬁange
abruptiy3a£ the upper part of the scrotal neck to the
thick elastic skin of the lower most part of the abdomen.

This difference is still more apparent on inveginating
the ccrotum through the third ring. The site where this
abrupt'transformatioh occurs is the third inguinal ring,
and here Camper gives place to_dartos'and Scarpe gives

piace to Colles,
/Contente
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Contents :

In the adult these are the structures passing to andﬂfrom
the testis together with the coverings they derive from the
abdominegl. wall,

In the foetus before the descent of the gubernaculum
the ring is well formed, patent, held widely open by
ligaments from external obligue, and is empiy. Figure.3lec

Observe that. this orifice leads not omly to the serotum

but alse- to- the . perineal and c¢rural pouches,

Iype 2. Funnel shaped
In this-variety the entrance to the gcrotum is 'wider as
the latersl crus of the ring (Scarpa's ligament ) is

ebgent, - The other boundaries eare the sawe,  Laterally

there iis a_gutter-formed'where the fascia of Scarpa gains:

its dirvect attachment to the fascia lata of the thigh.
Therefore, instead of there being a prominent sharp

mergin here, there is & gently sloping gutter, There is

here no Xedge.to deflect outwards anything solid which

is trying to esnter the scrotal gateway from above, On

the comtrary, the lateral gutter would tend to firvect

any such bhody into. the scrotums, This type ‘of opening

is shown in Figure 17

THE gubernszculum testis or chorda . gubernaculll

Thig structure has received an amount of attention out

of all porportion to its size and possibly to its lmportance,

It is not a part-of this research to desald at length with

/this
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thig body, It is alluded to mainly becsuse it has been
hekd almost universally to play a major part in the normal
or ectopiec descent of the testis, )

John Huynter in 1762 gave this title to the tissue under
consideration, and gave the first account of it, being
atimulated-thereto by & cage which his brotner encountered

. months : : ¥ 5 g
of a seven §oetus with abdominal testes, Neither of these

two could explain the .fact, and thus his reaearch was
incepted, He was fﬁfﬁﬁ@f;@iiﬁulafed'by;the publication
101785 0 Baron Heller's Opusculs Pathalogicad (2),

Not the 1east.mﬁﬁuﬁéﬁfiﬁ5 tﬁ§f§bi§§§a1¢g§nius éﬁd;scientific
acumen of Iohh-Hﬁntﬁr-is~£ﬁ§]faq$£théﬁ highqccounﬁ of the
gubernaculumuﬁﬁsiigliéiétiiifthe*béét_expﬁnt. ﬁg¢h work

nas centred r@un&.ﬁhé?éﬂﬁj@&fﬁéhd:Eéitﬁ;fgérry Hﬁft,
mcﬁdémxﬂbcleé, pg;é?;:ﬁiﬁﬁggigﬁggaﬁ; waers, Goda;d, Curling

Lockwood and others, have mads veluable contributions to the

subject, All:that wié;kﬁbﬁﬁ* f*ﬁ“ was elucidated by

John Hunter,  Though manﬁﬁihéaxiés':ﬁbﬁt and yet sbout

have come and gone, Hunter's theory of the cause of non=-desceat

is today once again the most popular one.'

At the end of the second month of intra-uterine life the
gubernaculum: appears.. At thet stage it is an actively
cgrowing cellular mes@nchymal  condengation,

Though 1o mﬁscie is apparent at this stage, this tissue

is regarded as being pre <nuscular (36), Striped and

unstriped muscle fibres replacseg this tissue, The

gubernaculum is then trisngular, base above, apex below

/the
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Fig.30. Taken From John Hunters original figure
showing the qubernaculum in a case of retention
of rhe feskis.
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The fibres beingbdiredted in its dong axis, The apex
- is rcdﬁted wztu tae abili by to excavate 2 path Tof thm
testis, _Figuru 0 ig ;enroduc~d From unter 8 |
original one, According, te Some im;gruwsvrapldly
through the .inguinal region, according to others the
inguinal canal is formed round the gubernaculum. It o
was Lockwood (28) in 1887, who postulated a sub-division

of the structure into six tails after its emergence at the

external ring, One of these went 0 the scrotum, the

-

others gzoing to each of the eommoner sites of the
ectopic testis, Though most inmenioua there is no
horrooorative evidence emoryologlual or anatoaical to
support n*s »ontentlon f31) i Others say dsflnitely
that these ta;la exisu nqrually at one. stage of developmenN: 
(16,36), _

As the thesory serves to explain the btherwise inexplicaﬁle
it is generally used for teéching. Tockwood (28) in
gupport of his theory says " it is irratiomal to deny
this element its fénction, namely that of contraction.n

In searching for this structure or its remains in the
adult one may find a nodule of tissue incorporated with
the lower pole of the testis and its tunica, Just as
often nothing is: found, In cases of ectopia there ds
frequently tissue attached to thel testis which is taker |/
to be thé-éﬁherﬁgﬁﬁiﬁm.ii Such a atruccure unqxestiunably
exists, but it is serioualy bpen to question if it performs

/the



F16.31. Dissection of a five months Foelus.

A,

The right side —a well marked superficial inquinal fossa
in which the delicare qubernacular apex is caught.
Nore the pubic fossa.

b.

Showing the fascia of Scarpa thrown down fo show the
strong ligaments passing down in Front of the qubernacu-
lum and attached fo margins of third ring, thus holding
i patent and up fowards the External abdominal ring.

Cr
The left side dissected Ffurther . Note the superficial
inguinal fossa and third ring . The gubernaculum
has avoided fhe fossa and is well situated fo enfer
the third ring.
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the functions so long accredited to it. In a five

honthsg foetus an' extremely interesting condition of the apices
of the gubernacula was found. On the ieft the structure

hag emerged from the emternal ring and its apex had

surmounted ﬁheihithar.wall of a well marked

guperficial inguinal plouch. - On the right it was not

guite so far advanced and the delicate apex was arrested

in the right superfifigal inguinal pouch. These conditions
are shown in Pigures 20,3la,dlc.and will be referred to later, .

The gpermatic cord:

This structure is usually described as passing o%er the
pubis on its way to the scrotum (3), In surgical text
books the relation of inguinal and féﬁoral herniase to the
pubic spine isg’ ome of the chief points in the differential
diagnosgis: between theée-twn types of rupture (34),  #The
wost reliable method of differentiation ( between femoral
and inghinel hernia) is to recognise that the neck of
an inguinal hernia lies above end medial to the spine of
the pubis, while that of a femoral hernia lies below
and_lateral.to the spine."

Disgussing this classical statement Souttar (33) says
» this siatement does not, however, rest on & very secure
basis of anatomical fact, for an examination of any normal
mele will show that the spermatic cord either crosses
the pubic spine or lies lateral to it, crossing the inner

extremity of Poupart's ligament, and this remains the

/natural
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natural position of an ordinary obligue hernia, 1t is
howeveyr true that the pubic spine is ﬁost readily palpated
from the outer side of an inguinal herni@, by displacing the
latter inwards and upwerds, and from the inner sids of
a femoral hérnia"“ The present write®, since reading
Souttar's article, has been at pains to investigate this
point., He can amply corroborate the truth of the statement,
In every one of the cases sxamined during this research,
the cord wa gituated lateral to fhe pubic spine. In
no case was it medial, In babies it lay immediately
outside the tubercle, in adults usually 1/2% lateral to
this prominence, Figure 17
If it be remembered that the inferior crus of the externai
ring is formed by the inguinal ligament and is horizoentsal,
it ﬁill be easily understood that the testis on emerging
from this orifiee will tend to pass down over the inferior
¢rus, On the liwving subject, clinical observation bears

out these facts,
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PART 11
PATHALOGICAL éﬁD-SURGIC&E'OBSERVAT;QNS;E

The anatomical.fﬂﬁinge stated in the foregoing gain®
their chief.intevest because of their practical applications,
Certain surgical condltlons affected by these flnainga
will be dxﬁasa d ‘here oriefly or at length accordxng to their
1moortance aﬂd velat;onanio to the research,

mxtravasation of urlne:

i

Thomson and riles ’35) state that in rupture of the urethra
at the comnon gite = in front.of or through the anterior
1ayer of the trisngular ligament - the urine infiltrates the
cellular uisswe of the anturlor uart of the perineum, the
sgcrotum, pemis, greins, and abdomiﬁal wall,

It 1s prevented from passing backwards by the attachment of

theuﬂerineal'fascia to the base of the triangular ligament ;

-

and from oasaln; down h thigh hy thg af%ﬁchﬁént!of_the deep
layey of thp aupﬁrflcial fascla of fhé“qﬁQOminal-ﬁaly_

to the fasc;a 1ata along & line a little below Poqparﬁfa
ligament . Thls 1nvestlgathn has brought 0Q£ é few.paints_
of interést in connectibn with the extravasation:of urine dﬁe
to urethral rupture at the ueual_sipe. .

(a) Injections of a red lead sdlutidn under Collesg' fagcia
in the perineum were made, A band was tied tightly
round the abdomen at the umbilicus in males recently
dadd,.(24 hours ). Thé spread of the material
defined thé distal and 1éteral

/attachment
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attachments of Scarpa's and Colles' fasciae,

In many cases the outer half of the attachment of

Scarpa in the thigh did not extend below the

inguinal ligament and the anterior superior iliac

spine, In other cases the attachment was a little

below this line, The inner half of ites attachment

iﬁ the thigh stood out in relief and corresponded th

the oblique downward and inward attachment described

for.tha.direct attachment of Scarpa, Figure 5

It.is usually_undereﬁooa from anatomical descriptions

that perineal extravasations extend underneath

Colles' fascia, Bxperimentally it is found

that though this occurs to some extent, it is overs=

shadowed by the amount of infiltration of the

ceiiular tissue which occurs, This is plainly

indicéted by the BRinburgh surgeons quoted above,
-ﬁhen dissecting a part injected in thé$ way,

iﬁ is found that the superficiel tissues have a

fayxomatous jelly like appearance, due to the amount

of fluid in the tissuse spaces, This agress

exactly witly the state of affairs found when

making incisions for extravasation of urine, The

knife cute through 1/2% or more of sodden, beggy

tissues before reaching the collection under

the deep layer of the superficial fascia, This

fact accounts also for the frequency with which

gloughing of superficial tissues occurs in these

/cases
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(a)

cases, The serotum and penis are infiltrated
in precisely the same way. The fluid is enabled
to reach this superficial cellular tissue along the
branches of cutaneous vessels and nerves, which
have to pierce Scarpa and Colles to reach their
destinations,.
Injections under the deep fascia of the perineum
(when this is we2l developed) are fairly well
localized by this layer, Bxtending back to the
base of the triangular ligament, laterally to
the conjoined ramus, and forwards on to the dorsum
of the penis at the sides of the suspensory ligament
(PFigures 21 & 22 , Vhen a fair amount of tension
exists under the fascia, the fluid may be seen
squirting alongside the vessels and nerves which
plerce the deep fascia of the perineum, (Posterior,
scrotal and small unnamed hranches of perineal
artery ).

When the fascia is strong, if the urethra is
ruptured proximal to it, and it itself is intact,
it will be the first line of resistance to the fluid,

.8 this increases it will reach superficial
perineal pouch along vessel and nerve sheaths,

In a simid@r fashion these structures will guide
it to the subcutaneous cellular tisaue i,e, Colles,
Scarpa, dartos, and Camper,

Herniae and Hudrocele :

Inguinal gernia
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indirect:=  this is the commonest type of hernias

It way reach the serotum on the first occasion
of its descent, or only after existing for some

time ag a bubonocele, Bvery surgeon must have bheen

impressed by the fact that these hernise frequently

=

exigt for many years without any greal increass

]

in size, dccaaionally, particularly in the days
heforé gsurgery became 8o aggressive as it now is,
inguinal herniaec sometimes increased to emommous
dimensions, Thede had"lost the right of

domicilen, (12), Such herniae are not common and

are interesting, If now the slow rate of growth

of an ordinary indirect inguinal hernia, be compared

with the rate of growth of umbilical (adult type )
and scar herniae it will be found that the rate of
growth of the latter ié_verylraﬁid by compariéon.
This is eaglily uﬁderstoéd when it is remembered
that the ingﬁinal hérnia is supﬁorfed in the
gerotum hy two muscle systems and by fhe numeroﬁs
slings waich hold up this structure, It is likely
that herniae which have forfeited the right of
domicile result from a developmental weakness

in the scrotal supports, In cases of infantile
and encysted herniae fhe wrlter ventures to
sugzest that the peritoneal -process which lies

Ey
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in front of the hernial gac is ancnored to the +hirq
1ngu1nal rlng hsv1na become ﬂdherenu tnere for some
quEhn reason, Tt is known unat tha ancaoring

of the vaoinal proceaa occurs Juét beyond the
external rlng apd thls ig alse tne ﬁ1uuatlﬂn of the

third r‘ng.

dlrect thls varlety of rupture is not commuon

and remeine a bubonocele almosu 1anrisbly. In

thé.rgﬁger raye event mhere such a hernia ¢eabhes
to thévéé}otgq,.lt 13 of the type whlch-leaQea

tne dbGOMen. aféxal to the oblitérated hypog#atric
arterv an 1t must to ged inﬁo the scrotum
prolsﬁae into tbe 1asg° §ac Qf 2 nreuexlsueﬂt

extﬂnﬂ;ve ?ndlrect hernia Thls combipqtlnn of

events muSu be exceselvely rare 1f the rupture

_ does not manage to enuer such e sac the resson wqy

) ¢

it remains outs1de the scrétum ie prohably uh&t

it cannot regotlate the thlrd 1ngu1na1 _Lng@ belng
preventeq“»rom 80 dO‘Ha by the eize cf this ori?ice
aq& I.s normal cnnhahﬁa & |

r1he fﬁlx-ln aznaliq alao acts as & deterrent,
E

Fémoral hern*a'
.A'runtvre 1eav1pg tne athmen throuch the femoral

canal _uends wnen it atualns é fa f size to

eXbEFG in A upward dlrection a1oﬁg uh 1inb of

tae auperﬂicial inferior eplgaatilc vessels_

/over



over the inguinal ligament, This is the classical
deseription given, the reason adduced being that
this is the lihe of least resistance,

This ascent is hetween the fascia of Gamper
and that of Scarpa, Now it is a well known fact
that these herniae though they may attain the
size ﬁf an orange, usually remaln small, which
16 61> 9T the: Bifricql tisa in their dissnosis.

Reference to Tigure 4,14a will show that
the line of the diréct attachment of Scarpa's
fascia usually crosses the fossa ovalis obliquel&
from above downwards and inwards, There would
geem on anatomical grounds to be two possible routes
which might be taken by & femoral hernie which
haé reached the aaﬁhenoua Opehing; .
The hernia may pass above this oblique line and
would then push the fibres of Scarpa‘which are
reflected towards the pubis, before it. it would
then he compelled to pass upwards and outwards in
the gutter between the direct and reflected
attachments of Scarpa's fascia, Sach a
Fupture would ascend gently upwards and outwards
and would have two layers of Scarpa's fascia
in front of it, the desper being‘reflected process
of Scarpa, the more superficial layer-being the deep
layer of superficial fascia (Scarpa), This hernia

/would
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would have a tendency to remain small because

of the resistance offered to its growth by these
strata, Once however it reaches the gutter it will
be prevented from extending downwards by the

gsame reason which prevents fluid extravasated under
Colies from extending down the thigh,

The hernia may appear below the obligue attachment
of Scarpa crossing the saphenous opening, It

is probably this type of case in which the swe@ling
follows the superficial inferior epigastric, Here
there 1s no fascla of Scarpa in front of it, and
thege shoudd therefore be less resistance to its
increase in size,

Hydrocele, haematocele, tumours of the testis:

In &ll these conditions the scrotum has
fregquently to support a considerable weight, 1In
spite of this it does not hang very low, and alsoy
even in large hydroceles, the apex pf the swelling passes
ag a rule through the third ring, It was in cases
like these that Hunter found the cremaster
hypertrophied, This is further evidence of the
supporting function of the muscles and slings of the
sewotum and also of the efficiency with which they
carry out their functions, :

Varicocele :

The etiology of this condition like that of

varicose veind is unﬁ%wn, It is thought that

/some
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gsome ‘congenital weakness of the veins exists.

~One: of ‘the characteristic features of the condition

ig that the testis hangs wvery low on the affected side,

another is the frequency with which it affects young

~adults soon after puberty, the third is the

occeagional presence of severe neuralgic pains, It

ig found that. the dartos muscle is lacking in tone,
The-writer wou1d guggest: that either the testicular
supports arve developmentslly inefficient or that the
scrotum is slung too low, either conditions resuliing
in a constent drag on the cord and on the pampinniform
plexus, This would result:in stagnation of blood
andrdiigéion of veims, it would &l'so cause dragging

ory the dilieo-inguinal nerve which runs inside the cord

- for. a shoert distance bekow the extermal ring, Inu

this wey pein: in the: distribution of the anterior

- scrotal rerves may be accounted for,

Helative height of testes:

Nothing has been found in this research to accouht
for the uswal-lower situation of the left testisir
ox: to explainthe great prepondersnce of varicocels
on: the left side,

Ilio-inguinel neurslgis:

Thiguds & rare: conditions, It does scmetimes
occur &s- & complication of varicocele, The pain

/radiates
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fadiates in the distribution of the nerve i.e, upper
part of the screoetum and upper and inner thigh, The
explanation is that the relatively unsupported testis i
in varicocele is more dependent and pulls on the

nerve which runs inside the externsl spermatic fascis
for 4%, In céses of ilio-inguinal neuralgia, apart
from-varicocele, it is possible that a small degree of
traction may be responsible,

(3) ZIThe imperfectly descended testis:

(a) Beview of 1iteratﬁre;

() Nofgﬂ;.descent:
~ The ﬁuﬁlicétion df BaronHaller's “dpuscula P&fhalogica"

(2) in 1?55 led John Hunter ﬁo undertaké his cléasic reseerd
into the descent of the testis, Since then an ernormous
mase of liter#ture has grown up round this subject, and

a great meny ingenioﬁsltheories ha#é been mooted_inl
explenation of it or its sberrations, One writer on the
subject remﬁrks that it is indeed a barren yesr which does
not see the addition of at least one fresh theoretical
epraﬁation of these phenomensa, 1t will be remembered, that
it was Hunter (23) himself who gave the name of gubernaculum
to the structure he invested with the function of causing

the testicular descent, At the same time he suggeeted

bhat the % cremaster would be better called the Muusculus
lgéétia". It seems etrange that so wise a suggestion has
never heen carried into effect,

The gubernacular theory has been amplified and

occasionally . Jaltered
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altered somewhat, but still remains vastly the most
popular one in explanation of the migration of the
testis,  Curling (11 ) was of opinion that the chief and
only cause of descent is the gubernaculum,

Lockwood (28) in his classicsl account, originated
multiple gubernacular tails, By his careful anatomical
resear¢hes in 1887 he was able to show several inferior
insertions of portions of this structure, This has heen
very wwidsly accepted and is very generally taught,
Sonneland (31 ) questions this and finds no coroborative
evidence embryological or anatomicel for the existence of
these tails, R.H, Hunter (24 ) paints out that in the new
born the testis with its coverings and the tunica vaginalis

can be lifted out of the scrotum without tearing anything;

and argues that if the gubernaculua is not attached to the =cv

scrotal tissues, gbviOusly it can have no action in pulling
the testis-down. Coley (9) was not altogether convinced by
Lockwood's article, Champidpiere (8) emphatically opposed
the gubernacular theory and remarked that such a physiolo=-
gical explanation was antiquated and childish, but ended

up somewhat lamely by stating that nothing was knownm
regarding the descent of the testis, Gowers, Godard,
McAdam Bccles, Codgy, lMixter, @isendrath, Bevan, SebileaM,
Budinger, and many others have made contributions to the
subject, The writer understands that a Ch M, thesis was

/devoted
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devoted to this matter about 18 years ago, but has not
been able to gain access to it;

Whether the testis has any intra-abdominai descent is
questioned by Sonneland and others, These congider that
actual descent only begins at the intesnal abdominal ring,
atating thaf degenevration of ten or eleven bhody segments
causes the testis to attain this position, John Hunter
pointed out that all the pelvic viscera are higher in
the foetus than in the adult, According to Sonneland( 3l )
the inguinal_canal ig formed by the abdominal musculabure
developing around the gubernaculum end & process of
peritoneum which becomeg the processus vaginalis,

The existence of the gubernaculum is:too firmly
egstablished to admit of any doubt, Vhat is questionable
is whether it does function as Hunter suggested, and it is
just as doubtful whether Lockwood's tails effect ectopisa as
intimately as he gupposed,

According to Sonneland (31 ) the testis reaches the

externel ring through the ggency of three forces acting

together, These are intra-sbdominal pressure, intere

muscular pressure, and active contraction of smooth muscle

of the gubernaculup, Once beyond the extermal ring the - =
only one of these three agencies which can be offective is
the last, According to Hunter (24) it is the enlargement
of the gut which is the main ceuse of the increase of

intra-abdominal pressure, He argues that the gubernaculum

having no inferior attachment, the migration of the testis

/is
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is entirely due to this pressure, Bland Sutton inclines
to the opinion that migration is due to incresse of
intra-abdominel pressure inlate foetsl life,

John Hunter must have considered incraaée ¢f pressure
in the etiology of descent as he makes the important
negative statement that as descent is complete before
birth, respiration cannot effect it,

Fraser (19 ) states that normsl descent depends on the
plica vasculeris end the gubernaculum, Vhile dis=
countenancing the former as & cause of imperfect descent
he remarks that beyond doubt the abnormelity lies in the
gubernaculum, Reeent work tends to favour some hitherto
unsuspected resson for descent, Experiments with snimals
indicateg that the extrs-abdominsl position of the testes
may be necessary to ensure proper temperature conditions,

This work being concerned with mal -=descent rather than
with normal migratien, the physiological side of the

question will not be further discussed,

Imperfect descent:

This is a general term which wes first used by
licAdam Beeles to include any departure from the normal
descent of the testis, According to HEccles (14),
imperfect desgcent includes:-‘

(=) &rrest of the testis at some situstion in the

normal rouvte of its migration,
(1) In the abdomen,

(2) In the inguinal cenal,
/iuet
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(3) Just below the external ring, - Non=descent
Partisl descent
(4) In the upper part of the scrotum,( retentiom,

e
(2). Having emerged &t thexternal ring the testis may

deviaﬁe-from the line of its normal route znd

go to 1=
(1) * The perineum, ( '
Msldescent
(2) Scarpa's triangle, Abneormal descent
Ectopia,

(3) The root of the penis,
(4) between Scarpa's fascia end extéernal
¢blique.,
Numerous explanations have been put forward to explain
these sbnormalities, It is not within the province
of this pager to discuss imperfect descent priéximsl teo the
external inguinal ring, Distel to that the testis may
be 1=
{a) in the scrotum,
(v:) partielly descended,

(¢ ) ectopic,

Partisl descent:

Some abnormality of the gubernaculum is most generally
held responsible for errors affecting migration from the
external ring to the scrotal bed, Arrest of the testis
between these twe points is partial or imcemplete
desce rt, This hes been ascribed to fracture or loss of
function of the gubernaculum, under development of the

/scrotum
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gscrotum, adhesions from the tunica to the surrcundings
(Bﬁdinger.;gﬁ)) and many other causes, Bisendrath

(16) ascribes it to faulty development of the muscles

of the inguinal easnel, ' Sonneland (32) spesks of

atresia of the scrotel neck, Bceles mentions persistence
of the plice vascularis, shortness of the spermatic
vegsels (much the same thing), shortness of the vas,
faulty action of the cremaster, and ventures the sugge-
estipn that the pressure of a truss msasy prevent full

descent . Godard favoured the view that imperfect descent
p i

na
wag ‘due to heredity and|was supported by Uffreduzzi.

S@ in this way instances may be multipliedy the
multiplicity of suggested explanations is the best proof
of the insufficiency of any.,
Betopis:
Coming now te the question of ectopis testis opindons
are quite as divergent., Zecles, whose eauthority is
great, states that there are probably ony-two conditions
which may cause this:-
(1), Abnermel gubernaculsr action.
(2) the testis is pushed inte an ectopic position
by an advancing hernia behind it.
Sonneland (31) states that the attachment of the
ectopic testis, which is usuvally taken for the gubernaculun,
is in reality & secondary attachment of the fractured
gubernaculum, and advances ‘what he calls an “accident

gravity" theory, Briefly this implies a functionless

gubernaculum, following the escepe of the testis
/et
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at the external ring, 'a long cord, the constancy of the
fascial pnﬁnea of the lower abdomen end perineum, &and

the operation of physical lsws which govern a moving
vody . Some authors states that the site of ectopia is
often determined by ‘a fascial pocket, but beyond the
vare statement, adduce no evidence in support of it,

The testis 1s daid to roll in & fascizl plane until

t comes to a pocket which sieps itf. According to
Burdick end Coley sctopia is often due to the testis
pessing posterior to Scarfe's fascia, These suthors
affiﬁming that the normal path to the scrotum is between
Camper” and Scarpa, According to others the gubernaculum
is normally attracted by the lymphatic tissue of the
groin and they assume that a congenital gbsence or
abnormality of the distribution of this lymphatic tissue
is the original gause of the ectopia ( Quoted by Fraser
20 ). ~ It seems & strained explénation, as lymphatic tissue
is more plentiful in the lumbar region where the testis
éevelopes than iw the groin,

The gubernacular tails of Lockwood:(28):

Because of the important function attributed to these
structures, it may be well to consider the presentrposition
of knowledge in regard to them,

Lockwood described the lower . end of the gubernaculeam
ag8 dividing inteo six processes, One of these passes to
the normal terminus of the tdstis in the scrotum; o-

/a
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secamd goes to the perineum, a third to the pubis, & fourth
to the Foot of the penis, & £ifth to the external oblique
aponeurcsis near the anterior superior iliac spine, and

the sixth to Bearpa's triaﬂgle.; de assumed the scrotal
faac¢1cu1ue to be the best developed it would therefore
overcome the other procesg@g anﬁ.unusﬁ{he testis would
resch ids normal SEIGHREL i tua,ﬁléif'on g Shoul & it happen

that one of the other processeé.waa the Iérgest and strongest
the testis would be pulled in that direction and become
ectopic. In supportvof this a well developed gubernaculum |
is often ascribed in connection with the ectopic  testis

and Coléy and others have .figuvred this, It has already
been neﬁed that some Surgeons have thought that this
represents & secondary attachment of & gubernaculum

which has become fractured, Though one gubefnaculum

is often referred to, multiple processes are neither
degcribed or figured at operatiopnN, If this structure has
no integumentary insertion as R, H, Hunter claims, it is
Giite  justifisble tossime “tit! sbtobin to Bo Wb fo moume
other factpy in which case the gubernaculum would follow
the testis into its aberrant site, Opinions on the matter
are therefore divided, The Kengarco has testes which are
normally puboe-penile in situation, the pig has perinesl
testes, Thosewlio favour Lockwood's theory say that this

/is
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have failed to demonstrate any subdivieion of the
gubernaculum, When sone writers deny the existence of

any evidence embryological or anatomical (Sonneland )

(68)

is due to the penile tail in mersupisls, and the perinesl

teil in swine being the strongest, Figure 32 mpodified
from Eisendrath, is a diagramatic representation of these

teils in the human being, The writer's own resesarches

for the existence of these tails, and others spesk of the

evidence being unconvincing (Coley ), and others ageain deride

the whole gubernacular theory as being childish and
archaic (Championiere ), it must be concluded that Lockwood's
view is unproven,

Discussion :

llany of the opinions given in explanation of imperfect
descent after the testis has left the external ring, are
difficult or impossible to disprove. Were this not &o
the suggestions in question would have been ruled out,
Lately John Hunter's originel view has been revived,
neamely that ilmperfect descent is dependent on imperfect
development of the organ, It is obviously impossible to
disprove this, the more sc that there is in all probability
much truth in it, 1t is stated by many that whereas the
retained or partially descended testis is deficient in
development of the elements subserving its external
secretion, the ectopic testis is usuvelly fully developed,
This ig in favour of Zunter's view, Bisendrath's opinion

/that
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that the primary feult lies in the development of the
posterior wall-éf the inguinal cenal is equally difficult
to dispose of, At operations for partial descent the
commeonest reason why the testis cennot be replaced in the
gerotum is the iack of development resulting in the
shortening of the mesoblastic elements of the cord. There
woeuld seem to be some ground for the idea that this
imcomplete descent is due te abnormal persistence of the
plica vascularis, On the other hand it might be argued
that this was secondary and not primary, The sgame remark
epplies t o the theory that adhesions are the cause of

the trouble, Atresia of the acrotal neck has been ocbserved
and this would be an absolute bar ¥o fﬁrther descent.

It ie uncommon g¢ it cannot account for all cases, It
may exist more commonly than is supposed for the reason
thet it is probably not loocked for, Occasionally imperfect
descent is aseociated with an absence of development of
the homo -lateral half of the scrotum, This is much the
same as atresia of the scrotal neck in regard to the
obstruction to descent, Sonnelsnd{32) makes allusion
to fascial pockets as the cause of ectopia, but produces
no evidence in support of this,

The anatomical explanation of imperfect descent of the

testis after it has left the external ring:

Although it must be conceded in-the present imperfect
state of knowledge that such factors as. congenital

/shortness
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shortness of the mesoblastic elements of the cord, shortness
ef the vas, or adhesions may conceivably interfere with
nermal and complete descent, the author is of opinion,
because offthe results forthcoming in this investigation,
that incompleﬁe flescent affecting the testis in its

extrs -abdominal course, and ectopia are expiainable on
pufely anatomiceal grounds. Then structural conditions
oceur uniformfly or very commonly which offer an
explaination for these abndrmalities, it is only rationsal

to accept the natural explanation rather than some
gheoretical asaumption which does not admit of proof.
Therefore the writer ventures to bring forward the following
explanation to-account for incomplete descent below the
external ring end fof ectopié testis : =

Imperfect descent is due to one or more of the following

factors:-.

(1) Ooﬁgenital snomalies or absence of the third

inguinai ring.'

(2) Congenital fascial pockets,

(3) Congenital fasciasl ridges,

To render this statement lucid it has been thought
wise to deal somewhat fully with the dubject of ectopia
testis,

Betopia testis:

Definition:

A congenital or traumatic anatomical anomaly which is

characterised by the position of a testis which lies not

only without ‘ /the
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the scrotum, but outside of the normsl path of its

descent (Sonneland) 31 ),

(ii) Frequency:

Among 59,235 ceses . of inguinal hernia in naleg at
the hospital for Ruptured and Cripples, from 18901907
thefe were 73? cases of imperfecily descended testis.
The American Wer Depariment, in the examinstion of
Army regruits found 8,538 cageg of monorchism or
synorchism, @ This gave a frequency rate of 3,1 per 1000
maleﬁ,examined. It was noted that the distrivution in
certaiﬁ-big areéa.waa unequal which led to the suggestion
that some raciasl pecularity might be causative, |
Renneg and Mershsll reported 17 cages of eétoPig in
14,400 recruits examined for the army (9), Da Costa
states that in one person out of one hundred there is
either undescended or ectopic testis. (15).
Wrisberg (37) says that 30% of new born mesle children
have undescended testes,  In most of these descent is
completed in the first few weeks after birth,

(iii). Types of Wctopia:

There are four verieties of ectopia testis:@-
(1) Superficial inguinal or interstitial.
(2) .. Pubo-penile,

(3) Perinesal,
(4.)

Crural or femoral,

These are trweusual types, Banks (1) reported a case of

/transverse
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transverse ectopia of the testis, The condition is
extremely rare and of an entirely different nature to the
variety under discussion, The right testis had made its
way through the left inguinal cansl having wrossed the
apéce of Retzius, Cages occur with extreme rarity where
a crossing of the testes has occured,. Dichotomy of the

testlis ig known to have occurred, In all these casges

entirely different factor8 come into play which do not affect

ectopia in the ordinary sense,

The superficial inguinal testis:

This variety was described as being extremely rare,

Coley (7) who has operated on a big seriss of cases
of ectopia states that it is fhe comunonest type, It
ocﬁurred 73 times in a series of 537 reported cases by
Burdick and Coley,

The testis lies lateral to the externsl ring, somewhere
between the opening'and the anterior superior iliac spine,
FPregquently i%éis just above and.external to this ring.
Like 5ther forms of ectopia it is invarisbly associated
with a hernia behind it, The common belief is that itwm
is.ﬁulled here by abnormal development of & gubernscular
strand,

When the gubernaculum has energed at the external ring
it finds the third ring immediately below it, This ting
is held open and towards the externsal ring by ligamentous

/fibres
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fibres of the externél ohlique, It is the easiest route
for the gubernaculum to take and the line of least resistence

In the event of the.third ring being closed, the foree
exerted on the testis, which is still in the canal, is
transmitted to the gubernasculum which wmey be deflected in
gome other direction., TThere are four possibilities:

Bhould it go medially it will come in contact with the
fundiform ligament. If the pubic fossa exists the
gubernaculum and testis may be ensnared in the fossa,

If no fossa exists it may contiinue to pass up and out
and may come to lie judt above the external ring, “if
however the gubernaculum 1is deflected out from the site
where the third ring ought to be it will pass up in the
gutter between the direct amd reflected attachments
of Scarpa. Along this gutter it may reach thesanterior
superior spine or fall short of this point, It has
been shown that Scarpa in its outer half is often attached
te the inguinal ligament and the spine, The attachments
of Scarpa therefore direct the line of mowement of the
testis travelling in this way,.

The fourth poseibility is that the emerging gubernaculum,
finding its way to the scrotum barred, may remain in
contact with the site where the third ring ought to be,
most probably by coentracting adhesions, In this casge

the testis has not been deflected from its normel path

/and
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and becomes & case of incomplete descent. 1t is here ;
repeated te empbasiaelan impoxrtant poinﬁ, that the third |
1':':.1&{_4; and the testicular scrotal bedl are normally-well
formed beforé the'gubernaculum reaches these aress,

These have been the eonsigstent findings in this research,
The gubernaculum has therefore no tunnelling o do in this
regibn.but findé ité way prepéred. If the gubernaculunm
possessed the excavating praperty 80 generaily sttributed to
it, there is no reasscon why wt should not bore its way
through any obstruction below the external ring, 1t fails
to do this and becomes partially descended or ectonlc.

An obstructéd third ring is one 90531hle cause of
‘interstititial ectopia, A second possibility exists,
Pigures 3la & ¢ show the gubernaculaf in different
relations to the duperficiai.inguinal fossae on the twoe
sides of foetua. On thelleft side ﬁhe.apex of the structure
nasg emerged 1c':rom the fossa and haa surmounted the ligement |
of Scarpa which forms the anteVior boundary of the fbssa
and the posuero-laueral boundary of the thlrd rlng. on the F
right side the guoernaculum hes not advanced so far and ﬁts

spex lies in the fossa, It has been shown that in a large

percentage of cases a Well defined fossa 1193 Just below the
external ring, which fossa is formed by a prominent ridge =

the ligement of Scarpa- The advancing gubernacular apex
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thig fosss, o doubt it usually surmounts the ridge,

Should it however fsail to do so, it will pass in the line

of least resistance which is towards the laﬁerazfi;de of the
fossa and so gein the gutter between the two attachments

of Scarpa, and in this way lie dn the external oblique.
&pponeurosis,'somewhere in the situstion occupied by the
superficial inguinal testis, Once the testis has reached

this fossa the ilio-inguinal nerve is an additional bar

to ite return to its normal path,

The pgho-penile tvpe :

This veriety is vare., A case wes reported by Sir
Berkeley lioynihan (303, who describes if as one of the
rarest fofms of ectopia, The left testis lay on tﬁe
dorsum of the penis 13" below the pubis, It is
—~ gilgnificent that the left half of the scrotum was
imperfectly developed, Cairns Forsythe (18) records and
notes . a second case, also from Leeds, which was opsrated
on by lir, BEdwsrd Ward in 1902, The testis was tubercular.

The condition of the scrotum is not referred to, Other
cases of ectofia pubo -penilis are on record, |

The testis rests in front of the pubis at the reot of
the penis, or on the dorsum anterior fo the pubise,

One of the gubernacular tails is described as going to
the pubis, This is held the responsible agent, It is
however hard to dee how with its pubic attachment, it could

/bring
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bring & pubic testis to a position 13" anterior to the
bone, ' Inatomicslly the eXplsnation is simple, The
third ring being closed, and the gubernaculum dirscted
medially, it slides up alongside the fundiform ligament
unless it meets the rare pubic fossa (Figure 3ls

In the latter case it remains in the fossa.where the
testls follows, It may stay here forming an ectopla testis
in ceontact with the pubis. The testis then rests on: the
dorsum of the penile root which ig the inferior boundary
.of-the fosse, UTow it has been shown in the foregoing that
the layer of the fascia of Colles ensheathing the penis,
continues vproximelly with the fundiform ligement at a right
angle, (Figure 13 2

The testis there fore in the pubic fossa may slip dowm
and peass under this fesgcial junction and theonly bhar to its
progress along the penis is the length of the cord,

Anatomicallyithere is no reason why the testis should
not sag to the-laterai.aspect of the penis ox even to its
ventral surface where it would be barred by the median
raphe, - Similarly with a sufficiently long coxd it might
advance to the reflection of the inner layer of preputial
gkin at the base of the glans, The writer would 1like
to point out that a scrutiny of the delicately pointed
gubernaculum on its emergence from the sabdominal wall,
st rongly suﬁporta the assumption that this "feeler® would

be very eagily deflected,
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The perineal type :

John Hunter (23) described two cases in 1786,
Curling (12) gave the first detailed sccount of the condition
in 1841 and collected nine cases. He was the first to

operate , The patient was feour weeks old and succumbed, ‘

In 1879 Annadale performed the first successful
operative cure, Godard (21 ) noticed three cases of
perinéal ectopia in 53 cases of imperfect descent, He }
mentiong & csse where both father and son bo#h possessed ]
a perineal testis, Klein (26) reviewed the subject
of eztopis, ‘mong the 17 cases of ectopia in 14,400
recruits reported by Rennes and Marshall_not one weas
perineal, There were only five cases of perineal
ectopia in 936 cases of imperfect descent sssociated with
hernis reported by Eccles. Coley hsed nine casgses of
perineal ectopia smong 126 cases of hermia associated with )
imperfect descent. This veriety of ectopia ogccurred
fifteen times in 737 cases of imperfectly descended testicle
observed at the Hospital for the Rupturéd and Crippled
from 1890 to 1907, The vagt majority #are unilateral ,
Hutchinsen reported one case of bilateral perineal testis
and Asmmon reportéed another, tonneland (32) states that
of 92 cases of perineal testis many were traumatic rather
than congenital in origin, This statement is rather
gsurprising. Godard (21 ) reported the cases of a man sge
56 in whom an interstitial variety of ectopia became perineal

28 & result
/of
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result of a bandage having been worn for & long period,

This case will be referred to again

The guberneculum is cgaid to seénd a strand into the peri-
neum, which is held to be repponsible for the testls
occasionally reaching this situation, In these
cages there is a lump in front of the &anus to one side .
of the middle line, It has & resgtricted range of movements
and rests in the suﬁerficial perineal pouch, The
testls is usually of normal size anddevelooment,

It has been shown in the forepoing that in the perineal

region there exists on each side twe ridges of fascia
‘which separate three. pouches, The perineo-acrotal

reduplication of Collesg'fascia separates the scrotal Ffrom

[41]

the superficial perineal pouch, This reduplication
forms a smooth ridge. Thﬁ fagcia Colles here doubles
bhack on:itself a1 an.aéuie.angle in the adult. dspendent.
scrotum, and at a right angle in the fostal sgrotum.
Tigure 12 The testils or gubernaculum havihg
traversed the third ring, passés_down the scrotal neck
and arrives at this rudge. At the sixth month there is
a well marked scrotal pouch'in the vast majority of
cases.,  Chould the fascial reduplication narrow or
occlﬁée the orifice, the testis cannot enter and may

perinewn, It is nost

2

pass posterior to it into the
atresia of the scrotal neck as supposed by Sonneland
which causes this type of ectopla, but atresia or lack

/of
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of dewvelopment of the actusl testicular pouch, Atresia
of ‘the scrotal neck causes, as seen above, incomplete
descent or dinterstitial or pubo -penile ectopia,

Tn those fow cases where perineal ectopia is due to
trauna sppliced to a partially descendsed or interstitial
testis, the sawe mechanism occurs, The testisg is forced
dovm, =nd as the empty scrotum will be conttacted, it
may easily pass hshind the ridge into the spérineunm,

“Where the corresponding half of the scrotum is
entirely undeveloped the descending testls must necessarily
be ectopic, whether this be perineal or crural,

In thege cases of ectopia the cord is long and there
ig no difficulty 1n retaining the testis in the scrotum

by operation,

g;ggal-br.famoral'ectonia:

This is agreed to v one of the rarest forms, - There
are two views 1n Tregard to its development., = The testis.
g sohmewhere in tie neighbourheod of the saphenoug opening
at° the root of the thigh,  #ccording to Wakeley (36) and
others the condition is-due: to a very long mesorchium.

© LQ the testis approaches the internal ring, the long
megorchium cannot exercise its customary coﬁtrol,so that
ingtead of the testis being held close to the interhal

rineg, it slips down to and prolapses through the femorsl

A&7y

o

canal , It is in other words & hernia of the testis

/through
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through this canal, This mods of descent is doubted

by mayywritersy: - Eceles gtates: that 4t is extrsumely
doubtIul ifythe testis has ever reached the wupper part

of- the thigh by ‘a spontancoms paspsage through the femoral
canal , He further states that:the'elassieal  ingtances

of ‘this ave not very comvincing. Thats this mechianism
batohi extremély-rarely’he OQerati#e'is-ahown by the ecase

of Fauntleroy (17). This cagse dig introduced as' being
thevonly one- in surgical literature whéere the testis
has: deseendad through the femoral canal and inte. the: scrotum,
1180 that it was not a case of ectopia finally, though

it mast have been so at onenatage:of'ifs_deseent, &' 'giinple y-
view_ie.that the: crural testis is deflected once: it
gets beyond thel external ring.: -~Beeles says that. the
gubernacular fibres going to Sparﬁa‘s triangle afe fairly
constant, but are only found:at a.comparatively early

stage of dntra~uterine life, disappesaring neually two
rionths before birth. ' He: goes on: to:say that it not clear
that:the:éuhernacmlum can:gause.crut&lgﬁc%ﬁpﬁa,~sﬁeing that
the - tesgtis may go fto Scarpafs triangle-as8 late as eopmmencing
adult life, o In-this variety of displscement -the cord.
can uauélly ve traced through  the externsal ring by
palpation,

It has been shown earlier in this papexr that thz line of

the direct attachment of Scarpa‘s fagecia to the fagecia lata
i varisbley - It may;cef: ahown(Tigure .4 - Yr--cross

/the
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~cregs the saphenous opening at é higher or lower level,
depending usually on the degres of development of
Searpa's Yigament, In those cases where the ligament
i1s absent, Scarpa's fageia crosses the adductors and
theiopening rather nore obliquely on its ﬁay to the
igschio=pubic ramus, than it doss in those instances
where the-ligament of Scarpa holds the fascial attachuent
forward towards the pubic tubercle, = It has also
been seen that whereno ligamert of Scarpa exists, the
outer boundaryg of the third ring is the gutter between
the .direet and reflected attechment of ‘Scarpa, and that
this gutter pasgsses scroess the adductors to the fusioncof
Scarpa, and Colles at the public ramus just below the
situation -where the faleiform process of Colles dig given
off, ::The crural ipouch is situated at the site iof
thig faeion, It i¥ of great interest o observe that
the crural pouch is gituated behind or internal '‘to the
'inguind-scrotal'fold.. The mogt curgory examination
of any male subject will show that this fold& does not
directly overlieand correspondd to the ischioc-pubiec ramus,
which intevenes betwesn perideum and thigh, On the
contrary, -and against the general belief, this fold crosses
the' root of the thigh,  Tow as the femoral pouch is
behind or medial to this fold, a testis in the pouch
bears the same relation to the fold. Such & testis wmay

hulge medial to it, or lateral to it, or push the fold

/forward
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forwards . Thus it may easily be mistaken for a petrinesl
testis when dn reality it-dis crural. Only & thin
fagclia, namely that of Colles at its attachment to the
ramus, separates it from the perineum, Operative
metliods through the usual inguinal incision, would fail to
distinguish the situation of ‘the testis., It may be
stated that unless the dnner border of the organ impinges
on ~the mid line, it ig probably a crural and not a perinesal
testis. It would sceem therefore that this sbnormality
may arise in one or two or possibly three ways..
(22)s The testis having passed the third ring lies in the
neck of the 'scrotum guspended above three pouches, the
gerotal ; the perineal ‘and ‘the crural,

Just de the perineo-scrotdl reduplication separates
scrotal from perineal pouches;, §o the faleiferm pPocess
of Colles intervenes between the perinesl and crural =
foggae, - Only the razor edge of this process separates the
_descending gubefnaculum from the crural pouch, Yow this
edge is level with the bone above, and rises gently to a
ridge as it is followed dewn, The gubernacular apex
is easily deflected, should £t pass lateral to the =sdge,
the testis isicrural,
(2) ‘When the third ring is of 'a wide funnel variety &e
happens ‘wasn the ligament of Scarpa is ‘undeveloped, the
testlis may be hung up somewhere along the gutter bounding the

ring laterally. Aﬁreaia of ‘the lower part of the scroial

/neck
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neck or & short cord may he at fault. In this way the

ct

eétis may come to lie over the saphenous opening or
any where along the gutter, right down to the crural pouch,

It is conceivable therefore that a testis lying in the
uppér part of this gﬁtter, ﬁ%ether_it be superficial,
inguinal or upper crural in iype , may through trauma
be ﬁushed down.to enter one of the three perineal poucheﬂ_
depending on the darection it is forced to take by the
tw fascial ridges, It ﬁill be remembered in Godard's
caée an.inaeratitial ectopia became perineal through the
W6QriT& o o bemliRge;. . Livip mots thalioly bt cvon:
though the testis ocecupied the crurél pouch it ﬁould ﬁe
called perineal because of its relation ﬁo the inguino =
scrotal fold, |
(3) The writer has wondered whether & téstié lying in a
deen suéerficiai'iﬁguinal fogsa mayg not be called alerural
testis as this fosQa is jqat above and medial to.the
upﬁeimost part of the aaphenoﬁs opening,

(5). '
Conclusdons :

It is therefore apparent that once the migrating testis
emefges at the mxternal inguinsl ring it énters upon the
most periﬂloua and hazardous stage of its journey., When
the obsfaeles ﬁo tthe > successful performance of this
transit are reviéwed, the marvel is not that the organ

: . 5
becomes ectopic at times, but that it should:often succeed
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in reaching its normal degtination through such a maze

of devious paths,

T e ————— e

Ag often as not tue: first barrier encountered by the
scouting guberhaculum is the hogs-back fomed by Scarpa's
liganent, Here it lies in a deep valley which may cause
it to travel out at right angles to its intended path;

Hegotiating this depression and vridge successfully, it

arrvives at the entrance to the scrotal tunnel i,e,-the

third inguinal ring, Should this be absent or under

developed ( and this may be the case with an apparent normal

scrotdal development as viewed from without ) the gubernaculum

wnich is incapable of excavating may adhere to the site

where the orifice should be, and remained permanently

partially descended, On the other hand it may trend i
medially and then will either tragel up andout Blong

the fundiform ligasment to a high superficial inguinal
resting place, should it however encounter a cave at

the side Of the fundiform ligament , it may adhere there,
or sﬂip down by its own weight; nothing obstructing its
progress along the penis but the length of its own central
attachments,

If the third ring transmitting to the scrotum is open
it has not yet passed the dangers, it may come ﬁo rest
somewhere in the gutter formed by Scarpa's fascia, or it
may be pushed off the road by either of two additional
rédges, namely the falciform process of C6lles, or the

/perineo -
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perineo -gerotal reduplication, Failure to negotiate

one of these obstructions will permanently prevent the
testis arriving at its scrotal bed,

The author wishes to suggest that these anatomical
ridges, fossae, and orifices, some of which are present
in all subjects, others of which exist in a large proportion
of cases, are the most natural and likely explenation of
cages of partial descent or of ectopia affecting the testis
during the extra-abdominal periion of its intricate

transition from abdomen to sgrotum,
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(7)

(&6 )
SUMNEARY

The superficial fasciae of the groin and perineal regions
have been investigated in great detail in the male
subject from foetal life to olé& age,

Certain hitherto unsuspected anatomical features of

great practical importance have been disclosed by the
research, particularly in regard to the fasciae of
Scarpa and of Colles, .

An undescrived layer of fascis in the perineum has

. been named the fieep fascisa of:the perineum,

The complicated method 'whereby the scrotum is slung

is analysed in detail and serves to throw some LTight

on the cause of the inequality in rate of growth of hernia,

Certain fascial pockets existein the perineum and groin
in a large percentage of cases, These pockets are
proportionately better marked in the foetus than in
the adult. :
A third orifice is deécribed in the inguinal region
which has been named the third inguinal rinz, This
presents the form of a ring in 50% of cases, and
the shape of & funnel in the remaining cases, 1t is
of vast importance in connection with imperfect descent
of the testis, It is easily felt clinically.
Ne evidence has béen fortheomiﬁg in this research which
leﬁds the least support to:=

(a) the supposedrexcavating" function of the

gubernaculum,

/the
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(b) the wtractionn function of this band.
(e ) the existence of the gubernaculsar tails
of Lockwood,
(8) It is shown that the spermatic cord lies as a rule
1 /9% lateral to the pubic tubercle and not medial to
it., | -
(9) Extravasation of urine is shown to extend largely sas
an infiltration of the superficial fasciae rather than as
an extravasation deep to them,
(109 Femoral hernia may emerge above or below the attachment
of Scarpa's fascia in the groin, The size of the hernis
and the direction it takes may be dependent on its |

relationship to this fascia,

(11 ) The literature of imperfect extra=-sbdominal testicular

degcent is reviewed,

(12) A new explanation of this imperfection is put forward,
It is based on anatomicel findings and may fittingly be

called the vanatomical explanation", Partial descent

and ectopia are due to one or more of the following
factors:=

(a) congenital anomalies or absence of the third

ring.
(b) congenital fascial pockets,
(¢ ) congenital fascial ridges.
It is impossible to exclude as fumther possible

gauses such factors as shoriness of the mesoblastic

/elements
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elements of the cord, or adhesions, It is however
pointed out that such occurrences may be secondary and not
primary., :

The anatomical explanation of the various types of
ectopia is entered into in considerable detail, and the

genesis is explained,
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